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VolumeIA of the RemedialInvestigation/FeasibilityStudyWork Planat the
NavalAir StationAlameda.

Thisreportcompletesa portionof the workauthorizedunderContract
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If you have any questions, please call us.

Respectfully submitted,
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I
SOLIDWASTEASSESSHENTTEST(SWAT)PROPOSAL

ADDENDUMA TOSANPLINGPLAN
REHEDIALINVESTIGATION/FEASIBILITYSTUDY

I NAVALAIR STATIONALAHEDA
ALANEDA,CALIFORNIA

1.0 INTRODUCTION

m The WorkPlan for a Remedial Investigation/Feasibility Study (RI/FS) at NAS
Alamedats currently under preparation. Thts Remedta]Investigation Work

I Plan, while initiated under the Naval Assessmentand Control ofInstallation Pollutants (NACIP) programpurview, has been written to

m satisfy the ComprehensiveEnvironmentalResponse,CompensationandLiability Act as amendedby the SuperfundAmendmentsand Reauthorization

Act of 1986 (CERCLA/SARA)remedial investigation programdevelopedby the

U.S. Environmental Protection Agency(EPA). It is consistent with EPA
guidance on CERCLA/SARARemedta]Investigation (RI) WorkPlan development.

!
The WorkPlan for the RI/FS at NASAlamedaconsists of the following

planning documents:

Volume1 SamplingPlanVolume1ASamplingPlan, SWATProposal Addendum

Volume1BAir SamplingPlan

I Volume2 Health and Safety Plan
Volume3 Quality AssuranceProject Plan (QAPP),Quality Assurance/Quality

I Control Plan (QA/QC)
Volume4 CommunityRelations Plan

Volume5 Project HanagementPlan/ScheduleVolume6 Data ManagementPlan
Volume7 Pub]tc Hea]th and EnvironmentalEvaluation Plan

m -Volume8 Feasibility Study Plan

I The purposeof Volume1A is two-fold. First, it satisfies the requirements
of the samplingplan of the RI/FS WorkPlan for the two landfills. Second,

it satisfies the requirements of the SWATProposal for the California

p Regional Water Quality Control Board (RWQCB).

I  . aomeEnvironmental
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m The objectivesof the NASAlamedaslte investigationwork planare to
determineif contaminationof soilandgroundwaterhas occurredin areas

m which have been identified as potential waste release sites, define thenatureandextentof contaminationat confirmedwastereleasesites,andto

collectthe datanecessaryto completea FeasibilityStudy(FS)and

I evaluate general response actions.

l This documentpresents the Solid WasteAssessmentTest (SWAT)proposal for
two landfill sites located at the Naval Air Station (NAS)Alamedain

I Alameda, California (Figure 1-I). These two sites are designated as Site
1: the 1943-1956Disposal Area and Site 2: the West BeachLandfill

m (Figure1-2).

Implementationof a SWATprogramby all 1andf111ownersis requiredunder

m the provisionsof the CalderonBIll (AB3525),whichhasbeen incorporated

into the California Water Code(Section 13272). The programrequires

investigationof the siteto determineif there is anymigrationof
hazardouswastes.

I The following SWATproposal closely follows the format suggestedin the

m SWATGuidancedocumentprepared by the California State Water Resources
m Control Board (SWRCB)in August 1988. This SWATGuidancedocumentis

included as AppendixG so the reader can mere easily follow the

I organization of this SWATproposal.

I The RI/FS WorkPlan tncludes Volume2, the Health and Safety Plan [Canonie
Environmental Services Corp. (Canonte), 1988b], andVolume3, the Quality

I AssuranceProject Plan and Quality Assurance/Quality Control Plan (QAPP)(Canonie, 1988c). The principles andproceduresset forth in those two

I volumeswill be followed during the investigation outlined in this SWATproposal, and this SWATproposal wtll makereference to those two WorkPlan

documentsconcerningcertain key procedures.

I

I eEnvironmental
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I 1.1 Site Name

I Site 1: 1943-1956Disposal Area

i Site 2: West BeachLandfill

Previous Name: None

I
1.2 Operator and Owner

!
Owner: Naval Atr Station Alameda

I Alameda,California

m contact:Mr, RandolfCate (CodeOLE)Departmentof theNavy

NavalAir StationAlameda

Alameda,California

I PhoneNo: 415-869-4731

Operator (Inactive): Naval Air StationAlameda,California

I PhoneNo: 415-869-4731

I Previous Owners: The property where the landfills are located was
previously ownedby the U.S. Army (1930-1936), but the

I property was coveredby San Francisco Bay at that time,and the landfills had not beencreated.

I
I
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I 1,3 Stte Locations

i The two landfill sites are adjacent to eachother and are located at theextreme western end of NASAlameda. A general location map is provided on
Figure 1-1, and the location of the two landfill sites on the air station

I property is shownon Figure 1-2.

I Site 1, the 1943-1956Disposal Area, is located in the extreme northwestern
corner of the station andoccupies an area of about 120 acres. The Oakland

I Inner Harbor estuary lies along tts northern perimeter and San FranciscoBay along its western perimeter.

m site 2, the West BeachLandfill, is located adjacent to and south of the
1943-1956Disposal Area, on the southwesterncorner of the station. It

occupies an area of about 110 acres. San Francisco Bay is located along
its western and southernperimeters.

Other locatton parametersinclude the following:

I Township,range and section numbers(Mt. Dtablo BaseLine and Meridian):

I Site 1: The northern half is within TIS, R4W,Section 32.

The southern half ts within T2S, R4W, Section 5.

I Site 2: T2S, R4W,Section 5.

I Assessorsparcel numbers:

Site 1: The stte ts entirely within the Ctty andCounty of Alameda,

I Assessor's Parcel Number(APN) Book74, Pages890 and891, Parcel
No. 1.

I
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m _site 2: The northeast half of Site 2 ts within the City and Countyof
Alameda,APNBook74, Pages890 and891, Parcel No. 1.

The southwest half of Site 2 is within the City and County of San

Francisco, but the Assessor's office has not assigned a parcel

m number.

I 1.4 Site Use

I The two landfill sites were not opento the public, but were for the use ofNASAlamedaandother Naval facilities in the Oaklandvicinity.

m During the periods that the landfills were in use, records of the waste

materials deposited at the landfills were not maintained. In 1980 the U.S.

m Navy initiated the NavyAssessmentandControl of Installation Pollutants
(NACIP) programto systematically identify, assess, and control

contamination of the environment resulting from past hazardousmaterials

managementoperations. An Initial AssessmentStudy (IAS) was performed at

I HASAlamedaby Ecologyand Environment, Inc. (E&E, 1983). This reportassembledinformation concerningdisposal practices and waste materials

i disposed at the two landfill sites. A summaryof this information follows.
1.4.1 Site 1: 1943-1956Dtsoosal Area

I
Wastedtsposal operations at the 1943-1956Disposal Area beganduring the

I early 1940sand continued through 1956. The exact quantities of wastes
disposed of at thts site are unknown,but have beenestimated at 15,000 to

I 200,000 tons. Long-termemployeeshavereported that the area received allof the wastes generatedon the baseother than those drained to storm

sewers. Materials knownto have beendisposedof at the site include old

I aircraft engines, cookedgarbage, cables, scrap metal, waste oil, paint
waste, solvents, cleaning compounds,construction debris, and radioactive

I material.

| Can - Environmental
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m The dtsposal methodreportedly used consisted of digging trenches to thewatertable,filling themwithwaste,andcompactingthematerialwitha

i bulldozer. Cover material was applied on an irregular basis.

Basedon aertal photographsdated March24, 1947 (Figure C-2, Appendix C)

I and September6, 1949, most of the waste disposal activity appears to have
been concentrated in the northern half of the site. An aerial photograph

I dated August 14, 1953 showsthat by that date the area had been covered by
the present runways.

I |,4.Z Site _: WestBeachLandfill

I The West BeachLandfill served as the NASAlamedadisposal area from
approximately 1952 through March 1978. Waste disposal operations began at

I the site in the early 1950swith the disposal of waste chemical drums in
the northeast corner of the site. Disposal operations increased after 1956

whenwaste disposal at the 1943-1956Dtsposal Area ceased. By the late

1960sand early lg7Os, most of the disposal of hazardouswastes at the site

had been discontinued. Dtsposal operations at this landftll ceased in
I March 1978.

I In addition to wastes from NASAlameda,this 1andft11 was used for disposal
of wastes from OakKnoll Naval Hospital (nowOaklandNaval Hospital); Naval

J Supply Center, Oakland; reportedly disposedand Treasure Island. Materials

of at the landfill included municipal garbage; solvents; oily waste and

I sludges; paint waste, strippers, thinners, and sludges; plating wastes;industrial strippers andcleaners; acids; mercury; polychlorinated biphenyl

(PCB)-contamtnatedfluids and TACrags; batteries; low-level radiologicalwastes; scrap metal; inert ordnance; spotled food; asbestos; pesticides;

tear gas agents (CS and CSC); infectious waste; creosote; and waste

I medicinesand reagents.

I
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m Estimates of the amountsof waste in the 1andft11 vary. It has been
estimated that a maximumof 1.6 million tons of municipal garbage and

30,000 tons to 500,000 tons of hazardouswaste are present in the landfill.

Details of these estimates are available in the Initial AssessmentStudy

I (E&E, 1983), but someof this detail will be presented in the following

paragraphs.

!
Table 6-15 in AppendixF lists the wastes from overhauledaircraft which

I were disposedof at this site. Table 6-16 lists estimated volumesof
materials disposed of by plant maintenanceand Public Workspersonnel.

I PCB-contaminatedoil from base transformers wasdisposedof, as well as

approximately three tons of PCB-contaminatedoils contained in oil-soaked

i TACrags.

Approximately 30 cubic yards of infectious waste was received from Oak

Knoll Naval Hospital each day.

I Several hundredpoundsof tear gas agents (CS andCSC)as a loose powderin

containers were disposedof after the Berkeley student riots in 1968 or
m 1969.

I Inert ordnancewasalso disposed of at the site. Approximately four
truckloads of_these explosives, ranging in size from 4 feet long and 12

I inches wide to smaller ammunition,were buried in 1976.

I In the late 1970s a quantity of pesticides covered by the Toxic SubstancesControl Act (TSCA)and the Federal Insecticide, Fungicide, and Rodenticide

i Act (FIFRA) were reportedly disposedof in an area covering 900 to 2,500square feet. The pesticides included both solids and liquids but were

primarily soltds that were contained in cardboardcontainers, glass

m bottles, andplastic containers. No official records regarding the various
types andquantities of pesticides that were disposed of in the landfill

| CaemnieEnvironmental
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I are available. However, previous studies performed at the landfill
detected the presenceof organochlorine pesticides. The results of these

analyses are presented in AppendixA on the EAt Corporation PriorityPollutant Data Sheets for pesticides, covering Harding LawsonWells No. 21,

i 22, and 23, dated September7, 1983.

Twounlined oil sumpsinto which tanker trucks drained waste oils were

I located on the site.

In 1981, 24,000 cubic yards of dredge spoils from the SeaplaneLagoonwere
deposited in the southwestcorner of the site.

I Disposal methodsused at the site reportedly consisted of excavating a
trench to the water table, filltng the trench in with dtsposal materials,

I spreading and compactingthe material with a bulldozer, and then covering
the area with the excavated soil on an intermittent basis (E&E, 1983).

A mapof the West BeachLandfill which originally appeared in the IAS (E&E,

I 1983) andwhich showsthe estimated locations of someof the hazardous
wastesdisposedof at the site is provided as Figure 6-7 in AppendixF.

The information used by E&Eto develop this mapwas incomplete. The mapshownas Figure 6-7 of AppendixF is not considered to be accurate but can

be used for general guidance. Additional discussion of disposal methodsis

provided in Section 2.1.2.

I 1.5 Administrative Orders

I On September9, 1983 the California RegtonalWater Oualtty Control Board(RWQCB)gavenotice to the Navy of a Tentative Order of Closure

i Requirementsfor the Class II Solid WasteDisposal Site (West BeachLandfill). The Tentative Order was followed by Order No. 83-35 on

September28, 1983. The Closure Requirementscontained specifications for

I the finalcover,the leachatecutoffbarrier,methanegas control,
earthquake damagecontrol, drainage, and erosion control; andprohibited

I eEnvironmental
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m disposal of dredge spoils pending further review by the RWQCB.The orderalso set due dates for task completionsand compliancereport submittals.

I OnJune 30, 1988 the California Departmentof Health Services (DHS) sent

the Navy a Notice of RemedialAction Order. This order found that the

m 1andft11 sites constituted a nuisance that is injurious to health or
offensive to the senses. The Navywas ordered to conductremedial

m activities remedial and feasibility studyincluding a investigation

(RI/FS), and the order outltned the requirements of the RI/FS.

I 1.6 Site Closure Infomatton

I 1.6.1 Site 1: 1943-1956Dtsoosal Area

I The 1943-1956Disposal Area was used for waste disposal until 1956, but
closure of the site beganin 1952 whenplans for the extension of Runway12

(now Runway13-31) and Runway7-25 required covering of muchof the site.

An aerial photographdated August 14, 1953 showsthat the present runway

I configuration in this former landfill area was completeby that date.Spoils stockpiled in this area during dredging operations of the late 1940s

i were used as fill during the 1952 runway construction.

Disposal operations apparently continued in the landfill in the areas which

I had not been covered by runwaysfrom 1952 until 1956. In 1956disposal
operations were movedto the West BeachLandfill which had opened

m immediately to the south. The entire 1943-1956Disposal Area was
eventually coveredwith soil of an unknowndepth.

I During the mtd-lg50s, the western edgeof the 1943-1956Disposal Area was
developedas the WestBeachFleet Recreation Area. At the present time,

I facilities in this area tnclude a baseball diamond,picnic area, and a

recreation building. The site also includes two ammunitionstorage

m facilities and a pistol range. A jogging course runs lengththe of the

site.

| CaeEnvironmental
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I The area ts today covered by an unknowndepth of soil, but no exposedwaste
is apparent. The perimeter of the landfill ts assumedto extend to the

I rock seawall at the edge of San Francisco Bay, and the recreationalfacilities in the area are located dtrectly on top of the former waste

disposal areas.

!
1.6.2 Site 2: West Beach Landfill

!
Disposal operations at the West BeachLandftll ended in March1978. The

I Navydevelopedplans to close the site as a Class II landfill in accordance
with state and local regulations. Various Investigations anddesigns for

I closure of the site were completedby contractors working for the Navyduring the late 1970sand early 1980sanddiscussedwith regulatory
agencies; but due to a series of difficulties encounteredat the site, an

m approvedplan for closure wasnot completed.

A brief history of these closure efforts since 1978 is provided tn the
following paragraphs.

I In March1978, Harding-LawsonAssociates (HLA) submitted the Sanitary
Landfill Site Study (HLA, 1978) for the West BeachLandfill. Results of

I chemtcal analyses from this study are discussed in Section 2.2.2. Water

quality tests indicated that polluting materials were present in the water

I and that leachate was seeping into San Francisco Bay from the landfill, but
the concentrations at the seawall were not significantly greater than those

m found in the bay waters adjacent to the site. The report also concluded
that the stte cover material at that time wasnot adequateto prevent

I surface water infiltration. This study was submitted in August 1978 to theDHSfor review.

I In June 1980, the Navy submitted the Draft Sanitary Landfill Closure Plan

(HLA, 1980) to the RWQCBfor review. This plan included construction plans

I specifications by HLA May30, 1980. The conceptwas that
and dated closure

the existing 1andft11 surface wouldbe stripped andresurfaced with one

| CDmwwEnvironmental
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footof cowacted low-permeabilityborrowmaterialobtainedfromthe

existingdredgematerialpond,a dikewouldbe constructedto enclosethe

entirellO-acreareato accommodatedisposalof futuredredgedmaterial,

surface runoff would be collected and disposedof through stom drains, and
a continuous gas venting systemwould be Installed along the north andeast

I sides the to prevent lateral migration ofmethane. In theof landfill

June 13, 1980meetingbetweenthe RWQCBand theNavy,the RWQCBexpressed

I concernabout the leachate seeping from the landfill to the San Francisco
Baywaters in the vicinity of Wells 4 or 5 (see Figure 2-2). The Navy

I agreed to include measuresto seal this area.

On September9, 1983, the RWQCBissued a Tentative Order of Closure

I Requirementsfor the West BeachLandfill. The Tentative Order was followed
by Order No. 83-35 on September28, 1983. The order contained requirements

m for the final the leachatecutoffbarrier,methane
cover, gas control,

earthquake damage,drainage, erosion control, andcompliance reports.

Commencementof the placementof dredge spoils onto the landfill wasprohibited until the RWQCBcould detemtne that measuresnecessary to

I protect the ground water quality had been taken. Thesemeasureswere to beaddressedin the NPDESpermit application. The completion date for the

cover andgrading workwas specified as October 15, 1987.
OnOctober 19, ]983, HLAsubmitted the Confirmation Study (HLA, 1983).

I Additional groundwater samplinghad been performed. The report concluded
that there did not appear to be significant amountsof hazardousmaterials

m in the groundwater, and that the landfill should be closed as a Class IIsite.

I In June 1985, the Navynotified the RWQCBthat the slurry wall and the

seawall repairs had beencompletedon October 1, 1984. It wasalso

m reported that the cover thickness had been checkedand found to be less
than the thickness specified.

I'
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On November26, 1985, the Navy informed the RWQCBthat the borrowarea from
which the cover soil had been taken had beendeclared a wetlands, and the

I additional cover matertal required to meet the cover-thickness requirementscould no longer be taken from this borrow site. It would be necessary to

I find an alternate sourceof suitable cover material. OnAprtl 25, 1986,the Navyinformed the RWQCBthat the most recent survey of the cover at the

site had indicated that 75,000 cubic yards of additional cover material

I would be required. The contractor was at that time spreading the 20,000
cubic yards of imported material that had beenlocated.

!
On Hatch 28, 1986, the Navysubmitted as-built drawings of the Solid Waste

I Disposal Systemplans prepared by HLAto the RWQCB(Appendix D,Drawing C-2). The as-built drawings showthe approximateboundarybetween
refuse area anddredge spoils area, the plans and construction details of

m the perimeter dikes surroundingthe landfill, the slurry wall along the
northwestern shoreline of the landfill, the gas venting system along the

b northern and eastern part of the landfill, drainage swales and ditches, and
the decant weir. The as-built drawings indicate that the slurry wall is

I approximately 820 feet in length, Z feet in width, with the depth varyingbetween20 and 30 feet. The slurry wall was keyed2 feet into the

I underlying bay mud.

OnJune 11, 1986, the RWQCBrequested a proposal from the Navy to address

I the problem of pondtngat the site. In November1986, the Navy submitted
to the RWQCBinterim grading plans (revision dated November10, 1986) for

m prevention of pondtng. HLAand the Navywould oversee the work. In
•January 1907, the Navy informed the RWQCBthat the remodtal work to prevent

m ponding hadbeen completedon December15, 1986. As-built drawings weresubmitted dated December1986.

I During 1987 and 1988, the Navy communicatedwith the RWQCBconcerningthe

.. possibility of depositing dredge spoils from nearby projects as cover for

I the WestBeachLandfill. Testing programsfor permeability and chemical
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I analyses have beenperformed, but no dredge spotls have been deposited at
the landft11 due to execution scheduleand funding problemsof the dredging

I projects.

OnJune 11, 1987, the RWQCBnotified the Navyof the SWATrequirements at
I the landfill.

I Historical aertal photographsof the site since 1978 have been provided in
AppendixC. These include photographsdated September14, 1979; June 21,

I 1983; Hay 15, 1985; andMarch30, 1988. As-built drawings of the closure
work which has beencompletedare presented in AppendixD.

I At the present time the West BeachLandfill is surroundedby an earthen

bermapproximately 15 feet wide and5 feet abovethe surface of the

I landfill. San Francisco Bay lies approximately 30 feet beyond the bem.

During recent site visits no exposedareas of organic fill were apparent.
A numberof piles of construction debris were apparent, and dredge spoils

were exposedin the constructed wetlands in the landfill area.

I The area is moderately to well vegetated, primarily by grasses. The area

supportsa diverse wildlife and is knownto provide nesting areas for
I birds.

I
I
I
I
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I 1.7 Certification

I I, Richard J. Greenwood,certify that the tnfomatton contained tn this

SWATproposal is complete andaccu_at the proposals herein are

m
Richard ,rOenwood

CaliforniaRegisteredCivil

m License NumberC041338

m Mr. Greenwood'sresumeis presented in Appendix E.

I
I
I
I
I
I
I
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m z.o SITE INFORMATION

m 2oi siteConstructionOetai!)

m No detailedas-builtplans,specifications,or descriptionsof the original
constructionof the landfillsareavailableforsubmittalwith the SWAT

m proposal. However, of knownconstruction at the sites
B summary procedures

will be presented in two sections which follow.

m 2.1,1 Construction of the 1943-1956Disposal Area

m Infomatton concerningconstruction of the 1943-1956Disposal Area is
limited. It is apparent from historical aerial photographsand early maps

m and nautical charts that the area occupied by both of the landfill sites
was covered by the waters of SanFrancisco Bayprior to 1940 (Figures 2-3

through 2-6 and Figure C-1 in AppendixC). The rock seawall, which today

lies along the southernedge of the OaklandInner Harbor estuary at the

l northern perimeter of the landfill, has been in place since sometime priorto 1915 (Figure 2-3). The seawall wasoriginally a jetty which protected

m the harbor entrance and included railroad tracks along its length and piersat the western end, approximately at the northwest corner of the present

1943-1956Disposal Area site.

I
The area of I_ASAlamedajust east of the landfill areas, where the main

m runwaysare located today, was also originally under water. This area was
filled in with dredge spoils during the late 1930s. A historical aerial

m photographdated February 18, 1939 (Figure C-1, AppendixC) showsthis filloperation nearing completion. Theend of the jetty is also visible in this

photograph, extending out into the area at the northern perimeter of what
m would becomethe landfill.

I
.
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m Nautical charts from 1937 and 1942 showthat the water depth in thevicinity of the future 1943-1956OtsposalArea varied from 4 to 18 feet
relative to meanlower low water shortly before construction of the

m landfill began. The 1943-1956Disposal Area was originally filled tn with
dredge spoils during the early 1940s, beginning with the northern part of

m the landfill area next to the jetty. An aertal photographtaken sometime
during World War II showsdtsposal operations in the northern half of the

m site, but ftlltng of the southernhalf wtth dredge spotls was stt11 under
way. Aerial photographsdated March24, 1947 (Figure C-2, AppendixC) and

m september 6, 1949 showdtsposal operations in the northern half, but noevidence of disposal in the southern half of the site.

m The disposal methodat the site reportedly consisted of digging trenches in
the fill soil to the water table, ftlltng them with waste, and compacting

m the matertal with bulldozer. Covermatertal was applied on an irregular
a

basis (E&E, 1983).

The landft11 was partly covered in 195Zwhenthe runwayswere extended to

their present configuration. An aertal photographdated August 14, 1953showsthe completedrunways, but dtsposal operations were apparently

continuing in the western and northern portion of the site in the areas

I •which had not been coveredby the runways. There is no sign in the 1953

photographthat filling work had begunin the West BeachLandfill.

I
Disposal operations at the site endedin the mid-1950s. Closure activities

m are described tn Section 1.6.1.

m _.1,2 Construction of the WestBeachLandfill

According to a report producedby the Navystaff, ftlltng of the WestBeach

m Landfill began in 1956 with construction of the seawall on the south and
west sides and hydraulic placementof 15 to 20 feet of sand fill (Crtstt,

m 1973). Accordingto nautical charts dated 1937 and 1942, the water depth

|   |eEnvironmental
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I in the area tn 1937 and 1938 ranged from 8 feet to 20 feet below the mean
lower low water datum(Figures 2-5 and 2-6). The ftll operations in the

area can be seen tn progress tn the historical aerial photographdated

I May3, 1957 (Figure C-3, AppendixC).

I Accordingto the 1978 Harding-Lawsonstudy of the site (HLA, 1978), the

landfill has beendivided tnto three areas, designated as Areas A, B, andC

I Plate 1 of F. After the initial of theon Appendix ftlltng 1andft11 area

wtth sand, clayey and sandy dredge spoil was added tn Areas B and C.

I The HLAstudy concludedthat the disposal of the wastes described tn

i Section 1.4.2 was limited to AreasA and B. Area B was originally limitedto dtsposal of dredge spoil material, but during the late 1970s somerefuse
was disposedof in this area. Areas B andC were diked and usedfor the

I disposal of dredge spot1 matertal tn 1970 and 1973. Most of thts material
camefrom the Navy pter areas, turning basin, and entrance channel, and it

is possible that somechemtcal contaminationwas present tn the dredged
material.

I Accordingto the Harding-Lawsonstudy, dtsposal operations consisted of

m excavating about 20 feet of the hydraulic sandfill, filling the excavationwith waste materials and excavatedsand, andcovering the fill with the

remaining sand (HLA, 1978). Operations during the late 1970swere

m described by HLAas consisting of excavation of trenches to just abovethe
groundwater surface, depositing the waste at the working face of the

I excavation, spreadingand compactingthe waste with a bulldozer, collecting
the cover mtertal (on-stte dredge slurry sandsand bay mud)by dragline

I and front-end loader, spreading the cover wtth a scraper, and track-rollingthe cover wtth bulldozers (HLA, 1978). Thts latter description of dtsposal

i operations correspondsto the description provided tn the IAS (E&[, 1983).The IAS also provided a diagramof wherewastes had beendisposed at the
stte (Figure 6-7 tn AppendixF), but thts diagramwas basedon Incomplete

I tnformtton andshouldonly be usedfor general guidance.
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I A study of historical photographsreveals someadditional tnfomatton.Several photographsfrom the late 1960s showa large area of water

i extending eastward tnto the landft11 area from the rock seawall about mtd-way up the stte area from the southernperimeter. Thts can be clearly seen

tn the aertal photographdated May19, 1969 (Figure C-4, AppendixC).

i Disposal operations were proceedingaroundthe edgesof this water area.
During thts period there was a culvert through the seawall and thts area of

I surface water was opento ttdal action. After 1968 a flap-gate was
installed on the culvert to stop the ttdal action. The area had apparently

I been filled by the time of the aertal photographsdated May 19, 1971 andAprtl 30, 1973 (Figure C-5, AppendixC).

I Disposal operations at the site were discontinued tn March1978. Closure
activities at the stte are described tn Sectton 1.6.2. The aerial

I photographdated September14, 1979 (Figure C-6, AppendixC) showsthe stte
about one year after disposal operations were halted.

Several studies of the stte have beenperformedsince dtsposal operations

m were discontinued. These included sotl borings which provide an indicationof the depth of the fill material at the site. Discussions of these

studies are presented in Section 2.2.2, and copies of boring logs are

m provided in AppendixB.

I 2.2 Extsttno ChemtcalData

m The two landfills understudy had no leachate collection and removal
systems, and there are therefore no recent analyses of leachate available

I for subatttal wtth the SWATproposal. There have been, however, severalinvestigations of the landfill areas since the late 1970swhich have

collected samplesfor analysis. A summaryof these data on physical and

I chemical parameters ts presented tn the two sections which follow.

!
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i 2.2.1 Previous Investlqations at the 1943-1956Disoosal Area

The i943-1956 Otsposal Area (Figure 1-Z) was investigated by Wahler

I Associates (Wahler) during the Verification Step Confirmation Study

(Wahler, 1985), prepared under the NACIPprogram. Five permanentground

I water monitoring wells were installed along the western perimeter of the

dtsposal area as shownon Figure 2-1. The following analyses were

m performedon both the sot1 andgroundwater samples:

o Purgeablehydrocarbons;

o Base-neutral extractable organics;
o Seventeenmetals;

!
o Radiation (gross alpha and gross beta).

Results of chemtcal analyses for inorganic andorganic constituents in soil

and groundwater from the 1943-1956Dtsposal Area are presented in Table 1
m of AppendixA.

l The soil samplestest data for inorganic analyses showthat in most of the
samples, 11 of the 17 metals tested for were detected, with copper, zinc,

and lead levels at concentrations. The organic analysis results ofhigh

the soil samplesfrom Well WA-3showthat it contained a numberof

m polynuclear aromatic hydrocarbons(PAHs)which were not detected in the
other samples.

The most significant findings of the groundwater analyses were the
trichloroethylene (TCE), and trans-l,2-dtchloroethylene (trans-l,2-DCE)m

l levels that were detected in samplesfrom Wells WA-1,WA-2, andWA-3.
Benzenewas detected at a concentration of 9 parts per btllton (ppb) which

i'
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exceedsthe MaximumContaminantlevel of 1 ppb for drinking water
constituents. Metals were detected in only two of the water samples:zinc

was found in Well WA-1andmolybdenumwas found in Well WA-3.

!
Low levels of radiation were detected in most of the soil andwater

m samples.

2.2.2 Previous ]nvesttaattons at the WestBeachLandft11

m A sanitary Landfill Site Study was conductedby Harding-LawsonAssociates(HLA, 1978) for the West BeachLandfill.

m Test borings were drilled and subsurfaceconditions were investigated
(Figure 2-2). (t was concludedthat the subsurfacewater generally flows

m across the site from the north and east boundariesto the south andwest.
Data regarding the influence of tidal action on the fluctuation of water
levels in the observation wells was collected and is contained in Table Z,

AppendixA. Water quality was tested from water samplestaken from
selected points, and results of the sampleanalyses are contained in Table

3, AppendixA. The water quality tests indicated that chemicalswere

present in the water and that leachate was seeping into San Francisco Bay

m from the landfill, but the concentrations were not significantly greater
than those found in the bay waters adjacent to the site.

I
The report stated that the adequacyof the site cover material to prevent

I surface water infiltration wasquestionable.

During the study, soil gas was monitored at several observation wells. It

m was found that the landfill was generating methaneandthat in someof the

borings the gas concentration was at combustible levels. Data from the

contained in Tables and 6 of AppendixA.soil gas studyis 4, 5,

I
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As part of their Confirmation Study, HLA(1983) recommendedand performed

water sampltngon 6 of the ortgtnal 15 observation wells. Sampleswere

taken for laboratory testing using chain-of-custody procedures. The

I testing included gas chromatographscans for the EPA's list of 129 priority

pollutants. A copyof these test data is presented in AppendixA.

m Comparisonof this data with their data from the 1978monitoring well tests
indicated that the heavymetals concentrations were about the sameas they

m were in 1977 (less than one part per million). Novolatile or base neutral
fractions were detected; the acid fraction contained only a trace of

m phenol; the total identifiable chlorinated hydrocarbon(TICH) fractionindicated a sltght trace of PCB;and phenolsranged from 10 to 30 ppb.
Basedon this analysts, HLAconcludedthat tt dtd not appear that

I significant amountsof materials were present in the landfill at hazardous
levels. Zn responseto the recommendationsof the 1AS(E&E, 1983), HLA

m Confirmation the installation of stx additionalincluded in their Study

monitoring wells (Figure Z-2). Sampleswere taken in these newwells and
also from the several existing monitoring wells constructed in 1976.

Additional test data and results are presented in AppendixA. From

I analysis of these samples, HLAconcludedthat there did not appear to besignificant amountsof hazardousmaterials in the groundwater, and that
the landft11 shouldbe closed as a Class I1 site.

I
I
I
!
I
!
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I 3.0 SOLIDWASTEASSESSHENTHONITORINGPROPOSAL:SAHPLINGPLAN

m 3.10b.tecttves and Procedures

I 3.1,1 Objectives

The sampltngand monitoring plan described tn this proposal ts designed to
meet the objectives of both the SWATreport whichlUSt be prepared andthe

m RI/FS programwhich is underpreparation for NASAlameda, as described inSection 1.0.

The specific objectives of the plan are the following:

1. Determinewhether there ts a radiation exposurehazard to
base personnel from buried radioactive material in the landfill
areas.

2. Determine whether there ts an exposurehazard to stationpersonnel from improperly coveredcontaminants, especially in the

i fleet recreation area within Stte 1, the 1943-1956Disposal Area.

3. Determine the hydrogeologfcandphysical characteristics of

I the soils at the two sites so that monitoring facilities and
romedtal alternatives can be developed.

I
4. Determine the nature and concentrations of contaminants in

the groundwater which is leaving the two landfill areas, andesttlate the rate of flow of groundwater from the sites into San

Francisco Bay.

5. Determine the tidal influence on groundwater flow and

direction.
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_.1.2 Procedures

i As discussedtn Section 1.0, all of the proceduresoutltned in the Healthand Safety Plan (Canonte, 1988b) andthe QAPP(Canonte, 1988c) volu=es of

the RI/FS WorkPlan for HASAlamedawtll be followed during the work

I described tn thts SWATproposal. Thesevolumestnclude detatled
descriptions of drilling, monitoring well construction, sampling, sample

m custody, and laboratory procedures.

l Someof the important procedureswhich w111be followed at the landfillsites are summarizedin the following sections.

m 3.1.2.1 DecontaminationStation

m establ|shed the western side of the baseA decontaminationarea will be on

during the work at the 1andft11 sites. This will include a factltty of the

type shownon Figure 3-9 for collecting washwater used for decontamina-
tion.

m Thedecontaminationof equipmentis necessaryto safeguardworker health,

minimize the possibility of spreadingof contamination, and protect the

m accuracyof analytical results of samplescollected with the equipment.
All personnel andhand-heldmonitoring and samplingequipmentwtll be

m each site. to the Health and Safety Plan fordecontaminatedat (bfer

decontaminationprocedures.)

m
The washwaters used for decontamination wtll be collected and stored in

m Departmentof Transportation (DOT) approved55-gallon drumsfor laterdisposal. Thesedrumswtll be stored either in the controlled equipment

storage area or at a hazardouswaste storage generator accumulationpointm
I designated by the Navy Project Coordinator. Thechoice of the appropriate

storage area ts subject to approval by the NavyProject Coordinator.

Samplesof washwater will be analyzed to detemtne whether the liquids can

be disposed of on-site or whether they wtll require off-site disposal.
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3.1.Z.2 Drtlltna Procedures

i All on-stte drtlltng wtll be conductedusing mebtle drtlltng trucks capableof augertng, mudrotary drilling, atr rotary drilling, or angle boring, and

of advancingand retrieving split spoonsand core barrels. A continuous

I fl|ght, hollow-stem auger wtll be usedto advanceall borings on-site. ]f
this methoddoes not prove feasible, then etther the mudrotary or air

m methodshall be used.rotary

i The drtlltng trucks, augers, drilling rods, bits, pumps, tubs, circulation
hoses, and any other equipment which wtll be used during subsurface

m investigations will be steam cleaned prior to Its use at the site. Allequipment used during the drtlltng of a borehole wtll be steam cleaned

m prior to tts reuse at any other boring location.
3.1.2.3 SamDltna Procedures

Sotl samplesfrom unpavedsites which require only shallow sampllng(less

m than 3-foot depth) will be collected using a hand-heldauger and an 18-inchor 12-tnch split spoonsampler. Sampleswtll be collected using the

proceduresdescribed tn Section 5.3.2 of the Qualtty AssuranceProject Plan

I (QAPP). Surface soil smples collected from depthsof 0 to 6 Inches below

groundsurface wtll be collected by driving brass tubes into the sotls or

m by collecting loose sotl from the surface.

m Sotl samplesfrom exploratory borings andmonitoring well locations wtl1 be
continuously obtained using a combinationof a spltt spoonsampler (2-tnch

m inside diameter, 24-Inches long) and an NX-sJzedor 94-millimeter diametercore smpler. If the geologtc conditions appear to be similar throughout

the site, sot1 sampleswtll be continuously collected to a depth of at

I least 50 feet, but below 50 feet maybe collected at five-foot Intervals

and/or at eachdistinct changetn ltthology. Split spoonsampleswtll be

m the aheadof the hollow-stem andobtained byadvancing sampler augers

driving the samplertnto undisturbed sot1 below the mouthof the augers.
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The sampler ts driven tnto the groundwith a 140 poundhammerwhich is

repeatedly ratsed 30 inches anddroppedonto the top of the sampler. The

I sampler is advancedto a predetermineddepth, and then withdrawn and openedto retrieve the sotl sample. The depth Intervals where split spoonsamples
are collected will be determinedon a site-by-site basis. Soil samplescan

i be obtained from the desired depth tnterval using thts method.

I The core samplercan be used either hollow stemauger or rotary
with

drt111ng methods. Wherethe hollom stem auger ts used, thts sampler rests

I inside the hollow section of the auger and is advancedsimultaneously into
undisturbed soils with the penetration of the auger during drilling. This

m device will be used for lithologtc purposesand betweenareas wheresplit
j IJ spoonsamplesare obtained.

m After the spltt spoonor core sampler ts retrieved andopened, the sample
recovery will be measuredandrecorded. The physical characteristics of
the sotls will be described on the field boring log using the Unified Soils

Classification System.

m The soil sampleswtll be retained in labeled core boxesexcept for those

m sampleswhich are sent to the laboratory for analysis. The sampleswill beretained tn the core boxesuntil the RWQCBaccepts and approvesthe SWAT

Report. Sotl samplesfrom borings which are determinedby the analytical

m laboratory to be contaminatedwtll be disposedof tn 90 days.

m At the depth Intervals where soil samplesfor chemtcalanalysts are
required, the spltt spoonwtll be loaded wtth brass tubes. During drtlltng

m activities, the Organtc VaporAnalyzer (OVA)and observations of the othersoil characteristics suchas discoloration wtll be used to determine which

m sampleswtll be sent to the laboratory.

Uponsamplerecovery, the brass tubes containing the sot1 samplewill be

removedfrom the spltt spoon, the ends sealed wtth alumtnumfotl and

plasttc endcaps, and then securely taped closed. Oncecollected, the
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sampleswtll be markedwtth a unique samplenumber, logged onto a chain-of-

custody form, placed on tee in a cooler, and sent to a State of California

approvedlaboratory for analysts. Chain-of-custody procedures are

I identified in Section 6.1.2 of the QAPP.

I After the collection of each sample, the sanLolerswtll be decontaminated
prior to reuse. The primary decontaminationprocesswtll be steam

I cleaning. An alternative decontaminationprocessconststs of placing thesamplerstnto a washtubcontaining Alconoxdetergent and tap water, and

I cleaning the themwith a brush. Next, the samplerswill be rtnsed wtth tapwater to removeall soap, and rtnsed wtth hexane to removeany restdual
contaminants. Thewaste hexanewill be collected andcontainerized for

I proper disposal. The samplerswill be thoroughly rtnsed wtth detontzed
water andallowed to air dry.

!
Thin-walled tube samplers, if feasible, will be usedto collect undisturbed

soil samplesfor engineering parameter analysts. An undisturbed soil

samplewill be collected by hydraulically advancinga 24-tnch long, 3-inch

outside diameter, thin-walled sampleraheadof the augers. After the

I samplehas beenretrieved, the ends of the samplerwtll be sealed wtth
alumtnumfoil and taped to retain the sotl sampleand to preserve the water

the sot1. The outside of the tube wtll be markedwithcontent tn indelibly

the stte name, boring number, anddepth at which collected. The samples

I w111be recorded using chain-of-custody proceduresand sent to the
appropriate sotls laberatory for analyses.

I Surface water sampleswtll be collected using either MethodTIT-l:

SamplingSurface Waters Using a Dipper or Other Transfer Device or Method

I 1II-2: Use of PondSamplerFor the Collection of Surface Water Samples.
MethodIII-1 employsthe use of a stainless steel or Teflon container which

be usedto transfer ltqutd samplesfrom their source to a sample
can

bottle. Using this methodprevents unnecessarycontamination of the outer

!
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surface of the sample bottle that occurs whenthe bottle is placed dtrectly
into the liquid medium. This methodalso allows a sampleto be taken by a

technician without the technician physically contacting the sampltng

I medium.

I MethodIII-2 is a modification of MethodIlI-1. This methoduttlizes the
sametype of container as Method III-1 and addsan extension handle which

I allows retrieval of samplesfrom areas beyondthe normal reach of atechnician. This methodcan be useful whenwater samplesare collected

i frompiersor thedeckof a floatingsamplingplatform.

Groundwatersampleswillbe collectedfromwellsusingthemethods

m described in Section 5.3.3 of the QAPP.

m All samplingequipmentwill be decontaminatedbefore use and prior to
reuse. The decontaminationprocedureto be usedemploysthe steps

described in the decontamination of split spoons.

m 3.1.2.4 MonitorlnaWellConstruction

The constructionofmonltoringwellsis describedin detailin Section4.0

I of the 3-4 3-7 showsthe generalized wellQAPP. Figures through
construction features.

l All monitoring wells wtll be surveyedand tied into existing benchmarksto

I provide proper elevation control. This will allow an evaluation of groundwater flow patterns and ttdal influences.

!
!
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3,5 Site 1: 1943-1956DisDosal Area Monitortna Prooosl!

3,5,1 Stte Reconnaissance

!
A site reconnaissancewill be performedat the 1943-1956Disposal Area to

I familiarize field personne]with the work area, identify all potential work
hazards and obstructions, locate anddesignate specific sampling locations,

I anddefine site-specific health and safety procedures.

i A radiation survey wtll be conductedat the 1943-1956Disposal Area todetermine whether any exposurehazard to personnel working at the landfill

exists. A sampltnggrid with a ZOO-footspacingw111be established

m (Figure 3-1) and a Getger-Huller detector wtll be usedto record
measurementstaken at eachof the nodes. The fteld crew will carry a

Geiger-Huller detector and flame ionization detector (FID) device during
the establishment of the grid, andmeasurementswtll be taken and recorded

as the grid is established. Any reading aboveacceptable levels with
either device will cause immediatecessation of activity in that area.

During the radiation survey, the Getger-Huller detector will also obtain

I continuousreadings along eachgrid ltne betweeneach nodal point for the

purposeof detecting potentially htgher radiation readtngs betweenthese

I points. (Refer to the RI/FS Health Safety acceptable workingand Plan for

levels.) If no dangerousanomaliesare detected, then the area will be

cleared for work.

m SOil boring and monitoring well locations will be identified and markedwith numberedwoodenstakes. Personneland equipmentdecontamination areas

will be selected during this phase. The equipmentdecontamination pit

I (Figure 3-9), or an equivalent design, will be constructed before drilling
activities begin.

!
!
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3.2,1,1 GeoDhvsicalSurvevtna

Geophysicalsurveys wtll be conductedat the 1943-1956Dtsposal Area to

I characterize subsurfaceconditions. These wtll also beinitially surveys
usedto locate buried waste chemical drumsandto delineate the boundaries

I of the drumdisposal areas. These surveys will be implementedthroughout
the dtsposal area with the exception of the NASAlamedarunwaysandother

I restricted areas. The geophysical field methodsthat are most applicablefor identifying subsurfaceanomalies in landfill areas include

magnetometry,electromagnettcs (EM), and groundpenetrating radar (GPR).

I However,becauseof the highly variable, heterogeneousnature of fill
materials within the landfill area and underlying subsurfaceconditions,

I the most feasible methodsfor defining these anomalieswill be magnetometry
and electromagnetics. At this time, groundpenetrating radar is not

m considered a feasible geophysical tool becauseof several site-specific
influencing factors, suchas the shallow groundwater table, and the

shallow depth and highlyconductive nature of the bay mud.

Both magnetometryand electromagnettcs methodswtll be performedusing

m portable instrumentation without any direct ground contact. Survey points
for each field measurementwill be established along a grid systemwith

I regularly-spaced intervals. Data obtained during these surveys will be
temporarily stored tn a portable data logger system and then reduced,

m interpreted, and presented in the form of magnetic intensity and/ormagnetic gradtent contour maps. Thesemapswill illustrate the locations

i of any buried drumsand/or other subsurfaceanomalies.

The grid spacing interval for eachgeophysical methodused will be designed

m by a specialist in geophysical surveying after a review of the data
concerning past waste dtsposal practices and the data from previous soil

I borings.

I After the results of the geophysical testing programhavebeen examined,further investigation of the interior landfill areas wtll be considered.
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Additional methods which may be judged appropriate tnclude the Installation

of monitoring wells and trenching to evaluate subsurface conditions In
certain areas.

!
3.2.2 Soll SamDlina

!
_,2.2.1 SamDlina of Surfice Soils

I As stated tn Section 1.6.1, the western edge of the 1943-1956 Dtsposal Area

i was developed in the mid-1950s as the West Beach Fleet Recreation Area.Activities that occur in the area tnclude baseball, picnicking, and

jogging. If surface contaminants are present, significant direct contact

i I exposure to surface soils could occur while engaging tn these activities.
The disposal area was reportedly covered with sotl after landftlltng

operations had ceased; however, the depth of cover and the source of the
soil are not documented. From the past disposa] practices and the nature

ofwastes deposited at the site, the potential for residual contamination

exists. Sampling and analysis of surface soils are necessary to determine

whether contaminants such as metals, PAHs, and PCBs, all of which adsorb

I strongly to soil particulates, are present in the surface soils.

I The survey grtd during site reconnaissance phase
radiation established the

(Figure 3-1) will be uttllzed to conduct a surface soil sampling program.

m Surface soil samples from zero to six inches in depth w111 be collected at
the node points of the grid, except at node points which are located tn

i paved areas. These samples w111 be analyzed for the parameters listed tnTable 3-1 to determine whether the surface soils in this area present a

hazard to the people using this area for recreational purposes. In

I addition, surface soil samples will be collected at the location of each
soil boring prior to the set-up of drilltng equipment at the location.

! -
I
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i 3.Z.Z,Z Sotl Borinas and Soil Samolina
Monitoring wells, which are discussedin Section 3.2.3, wtll be located in

I three wells at series of locations which formsets of two or adjacent a a

ring aroundboth the ]943-1956 Dlsposal Area and the WestBeachLandfill

I immediately outside the perimeter of the landfills (Figure 3-3).

I Prior to well installation, two exploratory borings itll be drtlled at thenorthern corners of the 1943-1956OtsposalArea to evaluate the Merrttt

i SandFormation and provide data for designing the deepmonitoring wells.Soil samplesfor sieve analysts will be collected during these borings, and
the results of these analyses will be reported with the boring logs.

I will be considered, if additional geologtcAdditional exploratory borings
information is needed. The locations of the exploratory borings, including

I two additional locations, are shownon Figure 3-3.

At least one soil boring for the purposeof sot1 samplingwill be completed
at each of the locations of a set of monitoring wells before the monitoring

wells are installed. Whereverpractical, uponcompletion of drilling, the

m soilsampleboringwillbe convertedimmediatelyintoone of themonitoring

wellsplannedfor thatlocation.

!
Actual monitoring well and boring locations will be determined in the field

I during the site reconnaissancephase. All preparation work (see Section
3.2.1) must be completedbefore field samplingcan begin.

I Soil sampleborings and monitoring wells will be placed to facilitate the
detection of contaminantsleaching from the dtsposal area. At each

I location where a set of three monitoring wells is planned, the soil sample
boring will be advancedto the bottomof the Rerrttt SandFormation, which

I lies beneath the bay mud. At locations where a set of two monitoring wells
is planned, the deeperwell will be screened in the upperportion of the

m Merritt SandFormation. The soil sampleborings at these locations willpenetrate the Merritt SandFormation, but maynot extend to the bottomof
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I that formtton. At two of the monitoring well locations proposedin theupgradient well area (Figure 3-3), only onewell is planned, and this well
wtll be screenedin the uppermostwater bearing zone. At these two

I locations the soil sampleboring wt11 be advancedonly until the bay mudis
encountered. Since detatled ltthologic logs wtll be required, continuous

I soil for characterization will be collected during eachsamples physical

soil sampleboring. At the depth intervals where samplesfor chemical

analysis are required, brass tubes wtll be loaded into the sampler.

I Particle size analyses, including the sieve analysis and hydrometer methodsusing the ASTHMethod422-63 protocol, will be perfomed on each distinct

lithologic unit at each boring location for soil classification andwell

I design purposes. The design of well filter packsand screen slot widths
will consider the results of the particle size analyses of soil samples

I from soil borings.
previous

Samplingactivities will also be performed immediately offshore along the
west sideof the landfillto checkforcontaminationwithinthe bay

sediments.If the chemicalanalysesrevealsignsof contamination,then

l btoassay testing will also be performed.

Split spoonsamplersloaded with brass tubes will be usedto collect soil
samplesfor contaminant analyses. Samplepreparation is described in

I Section 3.1.2.3. Thin-walled tube samplers, if feasible, will be used to
collect undisturbed soil samplesfor physical property analyses. The types

I of chemical analyses to be performedon soil samplesare presented inTable 3-1. The sampleswi11 be analyzed according to the methodslisted in

i Table 3-3.

All drillingactivitiesat the 1943-1956Disposal Areawill be monitored

I with an OVAmeter, a combination oxygenand lower explosive detector,
limit

and a Gelger-Mullerdetector. (Referto theHealthandSafetyPlanfor

m moredetailedinformation.)
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i 3.2.3 Monltorlnq Well Installation

Honltorlng wells w111be Installed at 1ocatlons approximately 500 feet

I apart forming a ring around both the 1943-1956Disposal Area and the West
BeachLandfill (Figure 3-3). This ring wtll be located just outside the

I estimated perimeter of the landfill areas. At each of these locations, at
least two monitoring wells will be installed: one extending downto the

I bay mudand screenedwithin the uppermostwater bearing zone (Figure 3-4)and one extending through the bay mudinto the secondwater bearing zone

I (the MerriLL SandFormation) and screenedonly within the upper portion ofthat secondzone (Figure 3-5). At a minimumof four of the well locations,

a third monitoring well will be installed and screenedwithin the lower

I portion of the MerriLL Sand (Figure 3-6). A cross section showingthese
various well types is provided on Figure 3-8, andwell locations are shown

on Figure 3-3.

For the purposes of aquifer testing, at least four 4-Inch diameter

monitoring wells will also be installed along the landfill perimeters and

upgradient of the landfills. Thesewells will be screenedthroughouttheHerritt Sand(Figure 3-7). The locations of these wells are shownon
Figure 3-3.

!
Before installing each deepmonitoring well, the upperwater-bearing zone

in eachwell wi11 be sealed off by the placementof a conductorcasing.
After the conductorcasing is positioned tnto the borehole, the annulus

betweenthe casing and borehole wi11 be sealed with a cement-bentonitegrout using tremie methods. Illustrations of the casing are shownon
Figures 3-5 through 3-7.

!
The wells will be installed to allow continuing monitoring of groundwater

levels and collection of water well constructionground samples. Specific
materlals and proceduresare described in the QAPP. Generallzed well

construction diagramsare presentedon Figures 3-4 through 3'7. The actualdepth of screen placementwill be determined in the field basedon the
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hydrogeologtccharacteristics revealed by the soil sampleborings at each

I location. (See Section 3.2.2.2.)

I The rationale for monitoring well locations anddepths is presented in
Section 3.5.

I 3.2.4 GroundWater Samolina

I Groundwater sampleswill be collected from eachof the wells installed at

m the locations shownon Figure 3-3. Samplesfrom the wells aroundthe 1943-1956 Disposal Area will be analyzed for the parameterslisted in Table 3-1

according to the methodslisted in Table 3-3. The analytical results of

J these sampleswill be evaluated to determine whether any contamination is
present in the groundwater in that area.

m Groundwatersampleswlllbe collectedfrommonitoringwellsafterthe well

I has been installed, developed, andallowed a sufficient recovery time.Water level measurementswill be taken and recorded at eachwell prior to

purging and sampling. A sufficient numberof water sampleswill be

I collected to allow for the analysis of the groundwater parameters listed

on Table 3-1. Refer to the QAPPfor information regarding well purging and

m sample procedures. The types of samplesto be collected and thecollection

preservation methodfor these samplesare also listed in the QAPP.

I As required by the SWATGuidancedocument,groundwater sampleswill be

I collected and analyzed on a quarterly basis for four consecutivequarters.

A series of pressure transducers placed in certain monitoring wells will be

I employedto measurethe tidal influences in the landfill. These
transducers will be connectedto a data logger to record systematic water

I levelmeasurements.Measurementswillbe recordedfortwo 48-hourperiods,

onceduring a period of the monthly high tides and a secondtime during a

period of the monthly low tides.
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i 3,3 Site2: WestBeachLandfillMonltorinqProoosal

_.3.1 SiteReconnaissance

!
A site reconnaissancewill be performedat the West BeachLandfill to

I familiarizefieldpersonnelwith theworkarea,identifyall potentialwork
hazardsand obstructions,locateanddesignatespecificsamplinglocations,

l and define site-specific health and safety procedures.

A radiation survey will be conductedat the West BeachLandfill to

m determine whether any exposurehazard to personnel working at the landfill
exists. A samplinggrid with a 200-foot spacing (Figure 3-2) will be

I established and detector will be usedto recordGeiger-Hullera

measurementstaken at eachof the nodes. The field crew wtll carry a

m Geiger-Huller detector and FID device during the establishment of the grid,andmeasurementswill be taken and recorded as the grid is established.

Any reading abovethe acceptable levels identified in the Health and Safety
Plan with either device will cause immediatecessation of activity in that

area. Refer to the Health andSafety Plan for the specific action levels.

m If no dangerousanomaliesare detected, then the area will be cleared for
work.

!
Soilboringandmonitoringwellinstallationlocationswill be identified

I and markedwith numberedwoodenstakes. Personneland equipment
decontamination areas will be selected during this phase. The equipment

I decontaminationpit (Figure 3-9) will be constructed before drillingactivities begin.

I 3.3.1.1 GeoohvsicalSurvevina

I Geophysicalsurveys will be conductedat the West BeachLandfill to locate
any buried waste chemical drumsor other subsurface anomaliesand to

m delineate the boundariesof suchareas. Thesesurveys will be implementedin suspectedareas of earlter drumdisposal, reportedly located, in the
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northern and eastern portions of the landfill, as shownon Figure 6-7 in

AppendixF. The geophysical field methodsthat are most applicable in

I identifying buried drumlocations include magnetometry,electromagneticspenetrating radar(EM), and ground (GPR). However, becauseof the highly

variable, heterogeneous fill materials wi areanatureof thinthe landfill

m andsubsurface conditions most feasible methods these
, the for locating

el penetratingdrumsare magnetometryand ectromagnettcs. Ground radar is

m method
not considered a feasible geophysical reconnaissance becauseof

several influencing factors, suchas the shallow groundwater table, and

the shallow depth andhighly conductive nature of the bay mud.

! ,
Both magnetometryand electromagnetics methodswill be performed using

m portable instrumentation without direct groundcontact. Surveypointsany

for each measurementwill be established using a grid systemwith

I regularly-spaced intervals. Data obtained during these surveys will
temporarilystoredin a portabledata loggersystemand thenreduced,

I_ interpreted, and presented in the form of magnetic intensity and/or

magnetic gradient contour maps. Thesemapswill illustrate the locations
of the buried drumsand/or other subsurfaceanomalies.

The grid spacing interval for each geophysical methodusedwill be designed

by a specialist in geophysical surveying after a review of the data
i

concerning past waste disposal practices andthe data from previous soil

l borings. A mere concentrated systemwith smaller intervals be
grid will

used in areas where dtsposal of chemical drumsand inert ordnancehas been

Figure 6-7 in Appendix
reported, as shownin F.

the geophysical testingAfter the results of programhave beenexamined

of the interior landfill will be considered.further investigation areas

Additional methodswhich maybe judged appropriate include the installation

I of monitoring wells and trenching to evaluate subsurfaceconditions in
certain areas.
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_l_ 3,3,2 Sotl Bortnas andSotl Samoltna

I
Monitoring wells at the WestBeachLandfill will be installed in sets of

I two adjacent wells at a series of locations which form a ring around both
landfills. This is described in Sections 3.2.3 and3.3.3 and locations are

I shownon Figure 3-3.

I Surface soil sampleswill be collected at the location of each soil boringprior to set-up of drtlltng equipmentat the location.

Priorto well installation,two exploratoryborings will be drilledat the
southerncornersof theWest Beachlandfillto evaluatethe MerrittSand

Formationandprovidedatafordesigningthe deepmonitoringwells. Soil
samplesfor sieveanalysiswillbe collectedduringtheseborings,and the

resultsof theseanalyseswillbe reportedwiththe boringlogs.
Additionalexploratoryboringswillbe considered,if additionalgeologic

informationis needed. The locationsof theexploratoryborings,including

two additionallocations,are shownon Figure3-3.

At least one soil boring for the purposeof soil samplingwill be completed
at each of the locations of a set of monitoring wells before the monitoring

l wellsare installed.Whereverpractical,uponcompletionof drilling,the
soilsampleboringwill be convertedimmediatelyintoone of themonitoring

wellsplannedforthatlocation.

l Actualmonitoringwelland boringlocationswill be determinedin the fieldduring the stte reconnaissancephase. All preparation work (see

Section 3.3.1) must be completedbefore fteld sampling can begin.

!
Soilsampleboringsandmonitoringwellpairswillbe placedimmediately

m outsidethelandfillben,to facilitatethedetectionof contaminants
leachingfromthe landfill.Samplingwill followthe proceduresdescribed

l in Section 3.2.2.2.
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Sampling activities will also be performed immediately offshore along the
west side of the 1andft11 to checkfor contamination within the bay

sediments. If the chemical analyses reveal signs of contamination, then

I bioassay testing will also be performed.

I The of chemtcal analyses to be performed sot1 samples is presentedtypes on

in Table 3-Z. The sampleswill be analyzed according to the methodslisted

m in Table 3-3.

m All boring activities at the West BeachLandfill will be monitored with anOVAmeter, a combinationoxygenand lower explosive limit detector, and a

Getger-Huller detector. Refer to the Health and Safety Plan for more

I detailed information.

I 3.3.3 Nonttorina Well Installation

iJ_ Installation of monitoring wells at the West Beachlandfill will follow the

sameproceduresdescribed for the 1943-1956Disposal Area in Section 3.2.3.

Honitortng wells wtll be Installed at locations which form a ring around

both landfills (Figure 3-3). This ring will be located just outside the

I perimeter of the landfill. On the west and south perimeters the monitoring
wells wtll be located between the dike and the rock seawall.

I At each of these locations, the monitoring wells will be installed as

I described In Section 3.2.3 and shownon Figures 3-3 through 3-8. Theactual depth of screen placementwill be determined in the field from the

hydrogeologtccharacteristics revealed by the sot1 sampleborings at each
I location.

m The rationale for monitoring well locations anddepths is presented in
Section 3.5.
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_l_ _,3.4 GroundWaterSamolina

!
Groundwater sampleswill be collected from each of the wells installed at

m the locations shownon Figure 3-3. Samplesfrom wells around the West
Beachlandfill will be analyzed for the parameters listed in Table 3-Z

m according to the methodslisted in Table 3-3. The analytical results of
these sampleswill be evaluated to determine if any contamination is

l present in the ground water in that area.

Groundwatersampleswillbe collectedfrommonitoringwellsaftereach

m wellhas beeninstalled,developed,and alloweda sufficientrecoverytime.

Waterlevelmeasurementswillbe takenand recordedat eachwellpriorto

m purgingand sampling.A sufficientnumberof watersampleswillbe
collectedto allowforthe analysisof thegroundwaterparameterslisted

on Table3-Z. Referto the QAPPfor informationregardingwellpurgingand samplecollection procedures. The types of samplesto be collected and

the preservation methodfor these samplesare also listed in the QAPP.

As required by the SWATGuidancedocument,ground water sampleswill be

l collected and analyzedon a quarterlybasisfor fourconsecutive quarters.

l A seriesof pressuretransducersplacedin certainmonitoringwellswillbe
employedto measurethe tidalinfluencesin the landfill.These

l transducerswillbe connectedto a dataloggerto recordsystematicwaterlevelmeasurements.Measurementswillbe recordedfortwo 48-hourperiods,

onceduringa periodof themonthlyhightidesanda secondtimeduringa

l periodof themonthlylow tides.

m 3.3,5 Surface Water and SedimentSamDltna

m Surfacewaterand sedimentsampleswill be collectedforchemicalanalysis
from all wetlands pondsin the West BeachLandfill area. The purposefor

l evaluatingthe surfacewaterqualityand sedimentsin thisareais todeterminethe potentialrisksto wildlifepopulationsthatliveor feedin
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m these wetlands. Thesesampleswtll be analyzed for the parameters listedin Table 3-3.

m The flat hydraulic gradient at the landfill sites indicates that ground
water seepageis probably at a slow rate of flow. Further, observations of

m tidal action in monitoring wells over 100 feet inside the seawalls indicate
that the mixing of groundwater and tidal flows is taking place well inside

m the seawall. Finally, conditions next to the seawalls, including strong
waveaction and tidal currents, will produce rapid mixing at the seawall

m face.

No samplingof the surfacewaterand sedimentsin the offshoreareasnorth,

m west, and south of the landfills has been planned as a specific element of
the SWATinvestigation. Previous samplingof surface water next to the

m rock seawalls has indicated that difference evident
no significant was

betweenwatersamplestakennextto the seawallsand samplesof San

FranciscoBaywatercollectedfartheroffshorein the vicinity(HLA,1978).

However,extensivesamplingof surfacewaterand sedimentshas beenplanned

I for these offshore areas as part of the RI/FS activities, as described inthe SamplingPlan, Volume1 of the RI/FS WorkPlan.

I 3.3.6 Bioassavsand BioaccumulationStudies

I Bioassaysand bloaccumulatton studies willbe performed on sediments from
the wetland area if elevated levels of contaminantswith high

m bioaccumulatton factor (eg, organochlorine pesticides, PCBs,and metals)are found during the initial analyses of the sediments. Elevated levels

m refer to specific levels that exceedAmbientWater Quality Criteria.Bioassaysare neededto evaluate potential impacts on the ecological

communitiesof the area and are also useful for determining if chemicals

!
m
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m present at the site are at concentrations that are toxic to speciesinhabiting the NASAlamedaarea. Btoassaysare indicated on Table 3-3.

3.3.7 Tissue ResidueAnalvsQ#

I Tissue residue analyses will be performedto evaluate if chemicals
associated with the site are accumulatingtn the food chain. Several of

m the chemicals potentially present at the site are knownto bioaccumulateinbenthic species to concentrations muchhigher than those in the surrounding
water. Animals feeding on benthic life that has bioaccumulatedchemicals

could potentially receive high dosesof chemicals in food even if

concentrations in the surroundingwastes are low or undetectable. The

species at greatest risk from such food chain exposureare those near the
top of the food chain, including California least terns and brownpelicans,

I andother species of shorebirds.

The tissue residue ana!yseswill be accomplishedby collecting benthic
species from the WestBeachLandfill wetland area for chemical analyses.

Backgroundsamplesof similar species wi11 also be collected from nearby

wetland areas along the bay margin. Wholebodychemical concentrations and
concentrations in edible tissues will be measuredfor the humanhealth

assessmentandwill be The content andreported as dry weight. lipid

moisturepercentagewillalsobe measured.The sizeand ageof the benthic

l species will be determined.

3.4 Uoaradient Honitoripq We11_

The one-mtle radius from the two landfill sites is shownon Figure 1-3.

Monitoring wells are proposedat eleven locations upgradtent from the sites
within this radius, at the locations shownon Figure 3-3. At eachof these

m locations, a set of two monitoring wells will be installed described in
as

Section 3.2.3 and shownon Figure 3-8. Onesoil sampleboring will be

m completedto the bottomof the Herritt SandFormationat each of these]ocations prior to monitoring well construction.
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l Surface sot1 sampleswill be collected at the location of each sot1 boringprior to the set-up of drtlling equipmentat the location. Soil borings at

these locations will also serve for the collection of backgroundsoil
m samples.

m SOtl and water sampling at these locations will be conductedas described
in Sections 3.2.2 and 3.2.4, andas summarizedin Tables 3-1 and3-3.

m As required by the SWATGuidancedocument,groundwater sampleswill be

m collected and analyzed on a quarterly basis for four consecutive quarters.

No pressure transducers for measuring tidal influences are proposedfor

m these locations.

m in addition to providing wells for detemining backgroundwater quality,
these locations wtll also aid in determining the groundwater flow
directions near the vicinity of the landfills.

m 3.5 Monitortna ProqramRa_lqn_le

3.5.1 Honitorina Well Locatign_

!
There is no dispute that hazardousmaterials have beendeposited in the

m Disposal (site 1) west Landfill (Site 2).1943-1956 Area and the Beach

While additional information about the nature and quantities of these

m wasteswould be of value, this proposal does not include drilling within
the 1andft11 areas. To identify anddelineate the interior areas of the

m landfills, the landfills wil1 be initially characterized using surfacegeophysical reconnaissancetools, as described in Sections 3.2.1.1 and

3.3.1.1. Summariesof previous samplingwithin the landfills havebeen

m provided in Sections 2.2.1 and2.2.2, on Figures 2-1 and 2-2, and in
AppendixA. (t is anticipated that soil borings and/or monitoring wells

m be required after the preliminary data from geophysical andmay surveys
perimeter sampllnghave been evaluated.
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I Amongthe mtertals which were disposed of in the West BeachLandfill wasInert ordnance. While there is no evidence to indicate that actual

explosives were buried tn the landfill, thts possibility will be

I investigated, andchemical analyses for nitrates will be performed.
Detection of elevated levels of nitrates wtll be considered an Indicator

I for the possible of explosives, andmore specific tests for
presence

compoundssuch as TNTor RDXcan be performedas required.

m The monitoring programpresented in thts SWATproposal has concentrated

m on determining the types and amountsof any contaminantsleaching from thelandfill. The sites will be ringed with monitoring wells located just
outside the landfill areas to detect emanatingplumes. Tidal influence

I will also be evaluated.

I At mostof the monitoring well locations a set of two adjacent wells will
be Installed. The first of these two wells will be screenedwithin the

uppermostwater bearing zone, and the bottom of this well will be

positioned at the top of the bay mud(Figure 3-4).

m The secondmonitoring well will be screenedwithin the upper portion of

Merritt SandFormationor secondwater-bearing zone underlying the bay mud

l (Figure 3-5). The bay mudshould act as an aquitard uppermost
betweenthe

water bearing zone andthe secondwater bearing zone. This seconddeeper

well will provide a meansof samplingthe secondwater bearing zone
separately, becauseof the sealing of the upperwater bearing zone.

I As described in Section 3.2.3, a third monitoring well will be Installed at

a minimumof four of the monitoring well pair locations. This third well

m will be screenedwithin the lower portion of the secondwater bearing zone

(Figure 3-6).

!
A minimumof four 4-inch diameter monitoring wells that will be

I specifically designed for aquifer testing will be installed at locations
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along and upgradient of the landfill boundaries. The wells will be

I screenedthroughout the secondwater bearing zone (Figure 3-7).

I 3.5.Z Hvdroaeoloavat NASAlameda

m 3.5.2.1 Reatonal Geoloav

m The san Francisco.Bay region is tectonically dominatedby manythrusts,reverse faults, and folds of Pliocene-Quaternary age which exist within

what is nowa dominant strike-slip environment (Hart, Htrschfeld, and

m Schulz, 1982).

m Subsidenceof the structural trough containing San Francisco Bay occurred
in the Pleistocene and Holocene epochs, and probably continues today.

m Uplift anderosion of the Coastal Rangeduring the late Cenozoictime
contributed to much of the nonmartne deposits underlying bay mud.

The Franciscan melange, the bedrock underlying the site area, consists of a

matrix of sheared rock matertal containing blocks of various rock types:

l sandstone, greenstone, chert, and serpenttnite. This melange is, in some
areas, overlain by metamorphosedvolcanic rocks and deposits of chert or

m sandstone (Rice, Smith, and Strand, 1976).

m Covering the Franciscan Assemblageis a veneer of younger, relativelyundeformedsedimentary soil formations. Theseyounger sedimentsrange in

age from late Cretaceousto Quaternary. Thesesedimentsare partially

m derived from the Franciscan Assemblageand frequently include Franciscan
metamorphosedchert as part of their clasttc component. Other major

m componentsof these sedimentsoriginated inland and were carried into the
Bayby the SacramentoandSanJoaquin Rivers.

|
The sedimentaryformations in the Bay region can be divided into five
distinct units. Theoldest anddeepest of these are the Alameda,San

Antonio, andPoseyFormationswhich are dominatedby stiff clays but which
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m!, also contain layers of stlts and sands. Thesethree formations are

collectively referred to as Old Bay Clays. Sea level fluctuations of as

muchas 300 feet, due to as manyas three glactal cycles of advanceand

I retreat during the deposition of these Old Bay Clays, resulted in dense
consolidation.

I
Sea level lowering subsequentto the deposition of the Old Bay Clays

m resulted in erosion of these exposeddeposits. The erodedvalleys were
then largely infilled by the windblown Merrttt Sand, which also blanketed

i manyareas betweenthe erodedvalleys.

Subsequentto the deposition of the aeolian _rritt SandFormation, the sea

m level gradually rose to its present elevation, flooding the Bay and
resulting in the deposition of a marine deposit. This marine deposit, also

m knownas YoungBay Hud, covers muchof the bay basin to depths of as much
as 120 feet, and its deposition continues today.

3.5.2.2 Site GeoloavThe site lies adjacent to the San Francisco Bay and is underlain by at

least part of all five formations, as outlined in Section 3.5.2.1. However

m the major formations of interest are the artificial fill, the BayMud, and
the _rritt Sand. A regtonal geologic map is shownon Figure 3-11. A

m geologic cross section ts shownin Figure 3-12.

m 3.5.2.2.1 Artificial Fill

m The site was clatmod from Baywaters by plactng fill cons|sting of refuse,bay mud, and sand. The compositionvaries from locatton to location.

Becauseof the sourceof fill material, it is often difficult to

I distinguish the fill from the BayMudor the Merrttt Sand. In most
locations the ftll is underlain by bay mud.
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3,5,2.2.2 BayHud

l The uppermostnatural soil at the site is bay mud, which extends to depthsof approximately 25 feet. The BayMudFormation is composedof dark gray

to oltve gray low to moderate organic clay that is frequently water

I saturated, highly plastic, htghly sensitive due to the saltne deposittonal

environment, and often has a strong odor. The deposit is generally

m interlayered with silt andsand lenses.

I 3.5.2.2.3 Old Alluvial Deoosi_

i Before deposition of the BayHud, the sea level wasat a muchlowerelevation. During this period the region received a substant|al amountof

alluvial andeven moreaeoltan deposition in nonuniformlayers. As they

I exist under this site, these deposits consist of silty clay to clayey sand
and are probablypartof theMerrlttSandFormation.

iI_ 3.5.2.2.4 Old Bay ClaysThis unit wasdeposited during several interglacial periods. This unit as
it exists under the site probably consists of three commonlyknown

l formations: the Posey; the SanAntonio; and the Alameda. Thesedeposits

rangefrom clayey sandto sandyclay. Becauseof large fluctuations in sea

m level, the clay was exposed, resulting in desiccation overconsolidation
(Goldman,1967).

m The uppermostlayer of Old BayClay is the PoseyFormation. This layer is

l generally considered to have the highest degree of overconsolidatton andconsists of a sandy silty clay with moderately low permeability (Radbruch,

1957).

I'
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The san Antonio Formation, which is the middle layer of the Old Bay Clays,

is a moderately stiff stlty clay. This layer is generally considered to be

a competentaquttard betweenthe _rritt SandFormation and the underlying

m AlamedaFormation (HLA, 1988).

m The AlamedaFormation, which is the bottom layer of the Old Bay Clays, is
generally considered an aquifer. It consists of green to gray sand, sandy

m clay, and clay with somefine gravel. The sandand sandyclay alternate in
distinct continuousmembers. The lowest part of this formation is possibly

I continuouswith the Santa Clara Formationin the South Bay (HLA, 1988).

i 3.5,5,2.5 Franciscan Bedrock
Bedrockunder the site is comprisedof an assemblageof a]tered volcanics,

m meta-sandstonesand a melangeof sandstone,shale, chert, and sepentlnlte

..

of the Franciscan Assemblageas outlined in Section 3.5.2.1. These rocks

have a low moisture content and havebeen highly sheared.

The Franciscan Assemblageoutcrops at Yerba BuenaIsland andexists at a

depth of approximately 500 feet below the site as indicated in the log of

m the PanAmWell (Figure 3-10).
3,_,2.3 Hvdroaeoloqy

m Three water bearing units are located beneathNASAlameda: The shallow

m artificial fill, the Merritt Sand, and the AlamedaFormation. Theartificial ftll and the Merrttt Sandare separated by a layer of the Bay

Hudapproximately 25 feet thick, but perhapsas thick as 70 feet on the

m westernedgeof the site. The MerrlttSandandAlamedaFormationsare

separated by the San Antonio and PoseyFormationswith a total thickness

I beneath the site of much approximately 250 feet.as as

m CnonieEnvironmental
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I Due to the large thickness of aquttard underlying the Merrttt Sand, the OldBay Clays wtll not be investigated at thts time. All monitoring wells to

be Installed wtll investigate the water qualtty andaqu|fer properties in

I theMerrlttSandor the artificialfill.

I wells to be Installed in the artificial ftll to beflonitoring are expected

screened from 1 foot abovethe highest ttde to an elevation between -5 feet

m and -lO feet relative to meansea level. In addition, those wells to be
Installed tnthe Merrttt Sandare expected to be screenedbetweenan

m elevation of -40 feet and -100 feet.

Baseduponthe information gathered from these monitoring wells to be

m installed, the final SWATreport will include aquifer properties,
piezometrtc heads, water qualtty data, anda moreaccurately defined cross

m section of the various geologtc contact layers.

I
I
!
I
I
I
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I 4.0 SOLID WASTEASSESSMENTMONITORINGPROPOSAL:CHEMICALANALYSES

The monitoring plan proposedfor the SWATprogramis baseduponinformation
that has been obtained from previous site investigations. These

investigationshave includedchemicalanalysesof sollandwatersamples

fromthe sites,surveysof the limitedwrittenrecordsavailable,and

I interviewswithlong-termsitepersonnel.

m ThesepreviousstudiesenabletheSWATprogramto be targetedto site-
specificparameters.This informationindicatesthatthe parameters

m requiredin the SWATGuidancedocument(SWRCB,1988)shouldbe broadenedtoincludeadditionalanalyses.

l As discussedin Section1.0,thisSWATproposalis alsodesignedto serve
as the samplingplanforthe twolandfillsitesunderthe RI/FSprogramfor

NASAlamedawhichis underpreparation.Therefore,the programof sampling

analysiswhichis proposedmustalso be planned to generatedatauseful

l duringthe formulationof remedialmeasuresforconfirmedsites.Accordingly,thisproposalspecifiesthe soilandgroundwatertests

necessaryto supportformulationof remedieswithinthegeneralresponse

I actions described in Volume1 of the RI/FS WorkPlan (Canonie, 1988a). The
data generated are directly related to engineered solutions. Data needs

m havebeenidentifiedconsistentwiththe EPAguidance document, "Data Needs

for Selecting RemedialAction Technologies" (EPA, ]gS/d).

I The sampletypes and analysesproposedfor the sites are listed in Tables

3-1 and3'2. Themethodsof analysis are listed in Table 3-3. These
l methodsmeet the requirementsof the SWATGuidancedocument.

I
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m _ 5.0 BACKGROUNDWATERQUALITY

m _.I Well Location

m Backgroundwaterqualitydatabaseduponquarterlyupgradlentwellsampling

data is unavailable.Severalwellsexist(Figure5-I)fromwhichitmay be

m possibleto developbackgrounddatafroma futuremonitoringprogram. It

willbe necessaryto obtaingroundwatersamplesfromthewater-bearing

m zones overlying and underlying the bay mudlayer.

m Samplingof the deeper water bearing zone maybe possible at the Pan
AmericanWell (Well BG-1, Figure 5-1). This is a 500-foot deep well

m located approximately 1,500 feet east of the 1943-1956Disposal Area. Thiswell is out of service, but it maybe feasible to reactivate the well for

sampling. Assumingthat the deeper water bearing zone gradient is
coincident with the general gradient of the uppermostwater bearing zone

(ie, groundwater flow is in a westerly direction), this well is suitably

m locatedfor backgroundanalysisof watermigratingintothe landfillsites.

m Another well, shownon the AlamedaCounty well inventory as Well 2S/4W,3E1,also knownas the ArmyWell, is located approximately 8,000 feet east of

the West BeachLandfill (Well BG-2, Figure 5-1). This well is 353 feet

m deep and its water is presently usedfor landscape irrigation.

m The shownon County inventory as 2S/4W,3F1well the Alameda is located east

of the ArmyWell and approximately 9,500 feet east of the WestBeach

m Landfill (Well BG-3, Figure 5-I). This well is 376 feet deep and isabandoned;therefore Its use as a backgroundsamplesource is uncertain.

m Backgroundwater sampltngof the uppermostwater bearing zonemay be
performed from two existing monitoring wells located approximately 1,200

m and 6,200 feet east of the WestBeachLandfill (Wells 8G-4 and BG-5,
Figure 5-1). Thesetwowells are g and 13 feet deep, respectively. It is

m   Environmental
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I uncertain whether the closer of these two wells is stt11 in existence. The
moredistantof thesetwowellsIs locatedwithinI00feetof the Oakland

m Inner Harbor waterfront, and the samplesmaynot be representative of thequalityof waterenteringthelandfill.

m in addition to these existing wells, newmonitoring wells have been
proposed in Section 3.4 at eleven locations within the one-mtle radius.

m Descriptions of these wells are provided in Section 3.2.3. These newwells
will also provide data on backgroundwater quality.

!
5.2 SamolinoandTe$_inq

m Backgroundwater sampleswill be taken quarterly from eachwell where

sampling is possible and judged suitable to represent background
l conditions. During each quarterly samplingevent, at least one samplewill

be taken from eachwell and a minimumof four sampleswill be taken from

the system. A separate analysis wtll be conductedon each sample.

m Backgroundsampleswill be tested for the samechemical constituents as thesamplestaken from well locations at the landftll perimeters (Tables 3-1

m and 3-2).

m
i
I
m
m
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I 6.0 UNSATURATEDZONEMONITORING

1
The SWATGuidancedocumentrequires that the monitoring programbe designed

m to detect waste constituents whichmayescapefrom waste sites before such
constituents reach groundwater, and therefore requires that the monitoring

m programincludean unsaturatedzonemonitoringsystem(SWRCB,1988).Elsewhere,however,theguidancedocumentnotesthatwherejustifiedby a

qualifiedopinionand theconcurrenceof thelocalRWQCB,someof the

l monitoringrequirementsmay be waived,and specificmentionismadeof the

exampleof no vadosezoneat the site.

!
There is no unsaturated zonebelow the two landfills at NASAlameda. The

l groundwatersurfaceis locatedonlya fewfeetbelowthegroundsurfaceand is abovethe bottomsof thelandfills.Thisestimateis basedon water

leveldataandestimatesof thebaseof fillbeneaththe 1943-1956Disposal

Area (Wahler,1985,TableI) andtheWestBeachLandfill(HLAI,1978,

Table3). Theelevationof thegroundwatersurfaceis maintainedby the

l immediateproximityof theopenwatersurfaceof San FranciscoBay.

Basedon these considerations, no unsaturated zonemonitoring programis
being proposed.

I
1
1
I
I
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TABLE3-1

I SAMPLETYPESANDANALYSES/RATIONALEFOR1943-1956DISPOSALAREA

SamoleMatrix Analysis Ra_iQn_l@

I Surface Soil BNAextractables PaintsSamples Pesttctdes/PCBs Wasteoils
Metals Scrapmetals

m GrossAlpha and Beta Radiological waste_j_o_ U226and tJ_28 Radtological waste
Gradation Disposal Treatment Isolation
Permeability Describefateand transport

I SplitSpoon VOA Solvents/cleaningcompounds
Samples BNA extractables Paints

I Pesticides/PCBs WasteoilsMetals Scrapmetals
GrossAlphaand Beta Radiologicalwaste

F_f_ "UZ26andtY228 Radiological wasteAsbestos
Mercury
pH
TOC

Thin-Walled Gradation DisposalTreatmentIsolation

I Tube Samples Atterberglimits DisposalTreatmentIsolationModifiedProctorcompaction Evaluatedisposaloptions
Watercontent/Drydensity Affectstreatmentmethod
Specificgravity Indicatesdensity

I One-dimensionalconsolidation Evaluate disposal options
Permeability Describe fate and transport

GroundWater VOA Solvents/cleaning compoundsBNAextractables Paints
Pesticides/PCBs Wasteoils

I Oil and Grease WasteoilsMetals Scrapmetals
Mercury Detectedin PanAm well
Gross Alpha andBeta Radiological waste

U226and U228 Radiological wasteChemicaloxygendemand(COD) Likely that significant chem-
ical concentrations exist

Asbestos Building construction wasteGeneralMinerals Evaluatepotablewaterand sea
waterintrusion

Chloride Indicator parameter

Nitrate Indicatorparameter
Fluoride Indicatorparameter
Cyanide Indicator parameter
Hardness Affectstreatmentmethod

1 CaeEnvironmental
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TABLE3-1

SAMPLETYPESANDANALYSES/RATIONALEFOR1943-1956DISPOSALAREA(Continued)

m Samolematrix Analy_i) Rationale
GroundWater Alkalinity General treatment information

(Continued) Total dissolved solids (TDS) General treatment informationTotal organic carbon (TOC) Evaluate treatment options
Dissolved oxygen Describe fate and transport

Acidity General treatment informationSpecific conductance Describe fate and transport
Temperature Indicator parameter
pH Indicator parameter

m Salinity Indicator parameter
Air VOA Solvents/cleaning compounds

i BNAextractables PaintsMetals Scrapmetals

I

I
I
1
1
1
I

Note: VOAswill only be analyzed tn split spoonsamplesobtained below surface
soils.
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TABLE3-2

i SAMPLETYPESANDANALYSES/RATIONALEFORWESTBEACHLANDFILL

SamoleMatrix Analv#e# Rationale

I Surface Soil BNAextractables PaintsSamples Pesttcides/PCBs Wasteoils
Metals Scrapmetals

GrossAlpha andBeta Radiological wasteU226and U228 Radiological waste
Gradation Disposal Treatment Isolation
Permeability Describefateand transport

m Splitspoon VOA Paintstrippers
Samples BNA extractables Paintstrippers

i Pesttcides/PCBs Pesttcides/PCB wasteoilMetals Industrialwaste
Gross Alpha andBeta Radiological waste
UZ26and U228 Radiological waste

AsbestosMercury
pH
TOC

Thin-Walled Gradation Disposaltreatmentisolation

I TubeSamples AtterbergLimits DisposaltreatmentisolationModified Proctor compaction Evaluate disposal options
Watercontent/Drydensity Affectstreatmentmethod
Specificgravity Indicatesdensity

I One-dimensionalconsolidation Evaluate disposal optionsPermeability Describe fate and transport

I GroundWater VOA Paint strippersBNAextractables Paint strippers
Pesttctdes/PCBs Pesticides/PCB waste oil
Oil and Grease Wasteoils

I Metals IndustrialWaste_ Mercury Detectedin PanAm well
GrossAlpha andBeta

AsbestosCyanide
Chemical oxygendemand(COD) Indicator parameter
General Minerals Evaluate potable water and

sea water intrusion
Chloride Indicator parameter
Nitrate Indicator parameter
Hardness Affectstreatmentmethod
Alkalinity Generaltreatmentinformation

_' Total dissolved solids (TDS) General treatment information
Total organic carbon (TOC) Evaluate treatment options
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TABLE3-2

SAMPLETYPESANDANALYSES/RATIONALEFORWESTBEACHLANDFILL

m (continued)

m SamDleMatrix Analvses R_lon_l_
GroundWater Acidity General treatment information

I (Continued) Specific conductance Describe fate and transportTemperature Indicator parameter
pH Indicator parameter
Salinity Indicator parameter

I Dissolvedoxygen Describefateand transport

I
I
I

I
I
I
I
I
I

Note: VOAswill only be analyzed in split spoonsamplesobtained below surface
soils.
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_i_ TABLE3-3SAMPLETYPESAND ANALYSES/RATIONALEFORWESTBEACHLANDFILLWETLANDAREA

I SampleMatrix Analyses Rationale

I Sediment VOA To determinethe potentialBNA extractables risksto wildlifepopulation
Metals thatliveor feed inwetland

J esticides/PCBs areasOil and grease
TOC
Bioassays

Bioaccumulationstudies

SurfaceWater VOA To determinethe potential

l BNA extractables risksto wildlifepopulationMetals that liveor feedin wetland
Pesticides/PCBs areas

i Oil and greaseGeneralminerals
Hardness
Salinity

| pHTOC
Dissolvedoxygen

BenthicSpecies VOA Due to the hazardous
BNA extractables characterof thewaste
Pesticides/PCBs streamsenteringthe lagoon

I Metals

I
I
I
I

Notes:
1. VOAindicates volattle organic analysis.

2. BNAindicates base, neutral, and acid.

3. TOCindicates total organic carbon.
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m TABLE3-4
ANALYTICALMETHODS

m ChemicalClass Matrix Method Reference

m volatile Organics Water 624 (Initial only) (1)601 (2)
Soil 8240 (Initial only)

m 8010
Base/Neutrals and Acid Water 625 (Initial only) (1)
Extractables 602 (2)

m Soil 8270 (initial only)8020

m Pesticides/PCBs water 608 (1)Soil 8080 (2)

0ii andGrease Water 413.1 (4)Metals(exceptMercury Water 200.7 (4)
and Selenium) Soil 6010 (2)

Mercury Water 245.1 (4)
Sotl 7471 (2)

m Selenium Water 270.2 (4)
Soil 7740 (2)

m GrossAlpha & Beta Water 900.0 (5)Radioactivity Soil 9310 (2)

m Uranium226 and 228 Water 706/7 (5)Soil 706/7 (5)

Cyanide Water 335.3 (4)
COD Water 410.1 (4)

l Chloride Water 300 (6)

I
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TABLE3-4

m ANALYTICALMETHODS

m chemical Class Matrix Method Reference
Fluoride Water 340.2 (4)

m Nitrate Water 300 (6)

m
m
I
m

m

m Notes:
1. Federal Register, Vol. 49, No. 209, Friday, October 26, 1984.

l 2. SW-846.TestMethodsfor EvaluatinoSolidWaste.3rd Edition,U.S. EPA,
Officeof SolidWasteand EmergencyResponse,Washington,DC,July

m 1982. RevisedNovember1986.
3. StandardMethodsfor the Examinationof WasteandWast_w_)@r,American

Public Health Association, Washington,DC, 16th Edition.

m 4. Methodsfor ChemtcalAnalvsi_ 9f W_ter andWastes, EPA-600/4-79-020,
U.S. EPA,Environmental Monitoring andSupport Laboratory, Cincinnati,

m Ohio, March 1979. RevisedMarch1984.
5. Prescribed Proceduresfor the Measurementof Radioactivity in Drinkina

Water, EPA600/4-80-032, U.S. EPA, EnvironmentalMonitoring andSupport
Laboratory, Las Vegas, 1982.

6. Test Methods, The Determination of Inorganic Anions in Water by Ion
Chromatography- Method300, U.S. EPA,600/4-84-017, March1984.
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TABLE1

1941-1956 DISPOSAl. AREA SOil. AND _ROIIND WATER TEST RESUltS

Co,tstltt,ent Goncentratluns. mBIk& - mall - ppm, Except as Noted

Soil Samples - Ueli Number Cround Water Samples - tfelI Number
UA-I WA-2 WA-3 gA-4 _A-5 _A-I WA-2 WA-3 WA-4 WA-5

Date sampled IOII2184 10112184 10115184 10117184 10119184 1121185 1/21185 11211q5 1121185 1122185
Sample depth, feat 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 16 17 16 16 IS
Screened depth, feet S-23 6-20 6-16 5-23 A-26
Static mater, feet

depth 3.16 5.73 4.13 3.69 &.67
elevation 107.AS 107.06 106.73 106.72 106.g9

Combustible 8so In resins,
ee hennas, man. obs. s

before pumping, 9SZ 240 ppm 140 ppm 65 ppm 130 ppm
after pumping 100X SZ 122 I2S ppm 185 ppm

pII (no units) 8.8 8.0 7.9 8.4 8.O 7.6 7.6 7.4 1.4 6.7
Electrical conductivity

uihoslcm 2&O 580 330 210 60 IO80 3200 11800 70fl0 780
Gross alpha, pCilg or I 4.4t3.3 8.Ot5.4 0.1t4.8 9.6t7.2 45.7t10.8 7.2t6.6 S.5t10.8 NR HE 0.4_2.8
Gross beta, pCil| or I 31.7t4.4 16.1t4.4 tO.St3.3 17.6t4.2 ll.2t3.S 69.3t31.6 33.8tS7.4 N8 N# 50.4tl6.6

Antimony ,Sb -5. -5. -5. -5. -5. -I. -i. -t. -t. -I.
Arsenic ,As -5. -5. 5.3 -5. 9.1 -I. -I. -I. -I. -I.
Barium ,Be 80. 49. 250. 13. 57. -O.5 -O.S -0.S -O.5 -0.5
Beryllium ,Be -0.5 -O.S -0.5 -O.S -O.S -0.05 -O.OS -O.OS -0.05 -0.05
Cadmium ,Cd 24. i.6 19. 0.65 1.O -0.1 -0.| -O.I -O.I -O.I
Chromium ,Cr 90. 29. 56. 21. 4g. -O.I -O.I -O.i -O.I -O.I
Cobalt .Co 3.8 6.4 8.2 3.7 g.4 -0.1 -0.1 -0.1 -0.1 -0.1
Copper ,Cu 160. 31. 330. 7.8 57. -O.I -O.i -0.1 -O.I -0.1
Lead ,Pb !100. 38, 700. -5. 6.5 -O.1 -0.1 -0.1 -0.1 -0.1
Hercury ,118 O.! O.l& 2.3 -0.1 -O.I -I. -I. -I. -I. -I.
Holybdanum ol4o -10. -10. -10. -10. -IO. -O.01 -O.OI 0.77 -O.OI -0.O1
Nickel .Hi 70. 28. 53. 18. 68. -0.1 -0.1 -0.1 -O.I -0.1
Selenium ,Be -I. -I. -I. -!. -I. -O.S -0.5 -0.5 -0.5 -0.5
Silver ,A S -2. -2. -2. -2. -2. -O.5 -O.5 -O.5 -O.S -0.5 .
Thallium ,TI -5. -5. -5. -5. -S. -I. -I. -I. -I. -I.
Vanadium ,V 7.5 22. 17. 14. 21. -0.5 -0.5 -0.5 -O.S -O.S
Zinc ,to 420. 64. 1800. 16. 49. 0.13 -0.1 -0.1 -0.1 -0.1

COHTIHIIEII OH NEXT PAGE

NOTES: *) Hsximom observed reading vithln the casinB - may represent multiple readings st different times or days.
l) NHRU m not reportable because of excessive noise due to JsJKh sail cofllnllt.
2) Hetels by inductively-coupled plasma emission spectrusc.py, after strong acid dlleetlon

(mental metals u basis) of soils.

3) Data reported on a molst-sample-uelsht (as-received) basis.
4) u ,J . "lass thin" l

I,d
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TABLE I (CONTINUED)

1943-1956 IIISVOSAI. AXEA SNII. AND CRNIINi) WATERTEST RESIII_S

_OIiSiliueu[ ConcenKra(inns, mK/kK = m_/I - ppn, Except as Hated

Soil Sam£!es - Well Hu_er Ground I#aZer Samples - Well Number
UA-I WA-2 WA-3 i#A-4 UA-5 HA-I WA-2 Uk-3 UA-4 UA-5

Date sampled IOli2184 IOI12184 IOII5184 IO/17104 IOII9/64 1121185 1121/85 1121165 112118S 1122105
Sanple depth, feet 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 16 17 16 16 IS
Screened depth, feet S-2S 6-20 6-16 S-2S A-24
Static rater, feet

deptil 3.16 5.73 4.13 3.69 4.47
elevation 107.45 IO7.O6 106.73 IO6.72 I06.9q

trlchloroethylene -O.O01 -0.001 -fl.OOI -0.001 -O.fll)l 0.291 0.0fl5 -O.Ofll -O.flfll -0.001
trene-l.2-dlchloroetby]en4 -O.Ofli -O.OOi -lJ.(l(ll -O.O111 -i).Ofll O.951 0.246 0.fl08 -0.OO1 -0.1101
benzene -0.001 -0.001 -11.001 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 0.009
acetone 0,058 -0,010 -0.010 -0.010 -0.010 -0.010 -O.OlO -0.010 -0.010 -0.010
other purleeb]e orsanice Hone detected it detection limits generally below 0.001 ppm

bie(2-ethylbexyl) phthe|e[e -0.040 0.62S -0.040 -0.100 -0.001 0,060 -0.001 -0.001 -0.001 -0.001
di-n-butyl phthelete 2.700 0.665 -0.040 -O.lflO -O.OO1 -0.OO1 -O.OOi -O.001 -O.OO1 -O.OO1
acensphthene -0.060 -0,040 2,030 -O. lflO -0.001 -0.001 0.064 -0.001 -0.001 -0.001
ecenaphzhy|ene -0.040 -0.040 -0.040 -Q.IOQ -O.Wll -0.00| 0.005 -0.00J -0.00l -O.(H)I
napthalene -0.040 -0.040 5.200 -0.100 -0.001 -O.OOI -0.001 -O.OOI -0.001 -0.001
benzo(a)anzhrecene -0.040 -0.040 0.370 -O.lO0 -O.OOI -0.00| -fl.O01 -0.001 -0.001 -0.00
benzo(b)fiuorenthene -0,040 -0,040 0,580 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.00
benzo(lhi)perylene -0,040 -0,040 0,440 -0,100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(a)pyrene -0.040 -0.040 1.330 -0,100 -0.001 -O.OOI -0.001 -0.001 -0.001 -O.OOJ
Ideno(I,2.3-cd)pyrene -0.040 -0.040 1,000 -0.100 -O.GOI -0,001 -0.001 -0.001 -0.001 -O.OO
pyrene -0.040 -0.040 -0.000 -0,100 -0.001 -0.001 0.043 -0.001 -0.001 -0.001
ch[yeene -0.040 -O.OAO 0.470 -0.100 -O.OOi -0.001 -0.001 -O.OOI -0.001 -0.00
fluorena -0.040 -0.040 1.840 -O.iO0 -0,001 -0.001 0.016 -0.001 -0.001 -O.flOI
pheneotbrene -0.040 -0.040 0.200 -0.100 -0.001 -0.(101 -0.001 -0.001 -0.001 -O.OOl
dibenzofuran -0.040 -0.040 i.360 -0.100 -0.001 -0.001 0.014 -0.001 -0.001 -O.OtJ

2-methylnipthalene -0.040 -0.040 0.800 -O.lO0 -0.001 -0.001 -0.001 -0.001 -0.001 -0.00
2-cyclohexen-l-one* -0.040 -0.040 -0.040 -O.iO0 -0.001 -0.001 -0.001 O.OlO -0.001 -0.00
2,5-dlezhyltetrihydrofuren s -0.040 -0.040 -0.040 -O.IGO -O.OOI -0.00i -0.001 0.043 -O.OOI -0.001
untdentl(led, non-priority

pollutants one eve several four none none none none none none
other acid end beeelnautrel

extractable organics Hone detected at decoction limits generally below 0.040 ppm (soils) or O.001 ppm (water)

NOTESs a) Estimated concentrations, tentative Identification.
i| Analyses by [PA Hethod 624 and 625 - all statistically significant peaks reported, even if unidentified.
2) Data reported on m moist-sample-weight (as-received) baals.
3) _-_ " _]Ltel than N.

SOUR(_E:WAHLERASSOCIATES,1985 >
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T_LE 2. I_TER LEV[{. READIHGS
Observation Well (Boring)

Elevatiem" 11/9/76 11/15/76 12/3/76 12/17/76 3/I0p7 3/16/77 3/21/77 3/22/77
Top 1200 1600 1045 1430 1415 1530 0845 1325 1517 1400 10900 1330 1330 0945
of Ground to to to to to to to to to to to to to to

Number .Pipe Surface 1330 1650 ! ! 30 ! 505 ! 515 1630 i 600 1345 1545 1530 0945 1350 1600 1330

I 116.5 il5.5 105.2 105.5 105.3 105.3 105.7 105.3 105.9 105.6 105.2 --- 105.8 --- 105.9 105.7

2 114.4 113.4 105.4 105.4 105.4 105.4 105.4 --- 105.4 105.4 105.4 104.8 105.2 --- 105.1 105.0

3 112.2 ill .4 105.3 105.2 105.2 105.2 105.3 105.2 105.5 105.1 105.1 104.9 105.0 --- 104.6 104.6

4 110.4 110.7 108.2 105.5 105.9 105.9 103.8 103.5 108.4 103.7 103.1 ......... 105.7 105.7

5 109.8 I!0.1 106.6 105.9 105.6 105.6 105.1 104.9 106.8 104.9 104.5 _ 106.7 106.8 105.8 --- 105.2

6 108.1 108.2 106.2 106.2 IO6.2 106.2 106.2 --- 106.2 --- 106.2 I 106.8 --- 107.1 107.1 107.1
7 109.2 109.9 106.2 106.2 106.2 106.2 106.2 106.2 --- 106.2 J 106.7 --- 107.7 106.7 IO6.7

8 !14.8 i14.0 106.6 106.6 106.6 106.6 .106.7 --- 106.7 --- 106.6 107.8 107.2 .........

9 114.3 113.8 107.3 107.3 107.3 107.3 107.3 --- 107.3 --- 107.3 e 108.1 107.9 ...... 108.1
I

10 111.9 112.0 108.0 108.0 108.0 108.0 " --- 108.0 --- 108.0 i --- j ...... 109.5 109.6

I1 112.6 112.5 ............ 106:3 --- 106.3 --- 106.3 IO6.5 --- 106.7 106.6 106.6

12 113.1 113.0 ............ 106.2 --- 106.2 --- 106.2 106.4 --- 106.5 106.9 106.7

13 109.0 109.5 ...... 106.0 106.0 ...... 105.7 --- 105.7 108.7 ......... 109.3

17 111.7 110.3""I No initial 105.2 106.4
/

18 !11.8 110.0 _ Boringsinstalled 3/16/77 readings 104.9 106.4
/

19 110.4 109.8_ taken 105.3 106.3

20 115.3 !14.5 Boringinstalled 10/6/77

Bay .__
Tide --- 107.9 104.9 103.9 104.4 104.1 103.1 108.2 102.4 101.4 104.9 107.2 103.4 105.8 varies

High 106.1 at 106.7 at 106.4 at I
Tide ...... 107.9 at 1230 106.1 at 1800 107.7 at 0930 108.3 at 0815 1645 107.5 at 0945 1330 1415

Low 101.2 at 101.0 at 1615 102.5 at 101.7 atTide ...... 100.9 at 1930 103.5 at 1230 101.2 at 1615 100.7 at 1530 0945 1900 0745

Rainfall since last reading (in.) 0 I .07 0 0 3.93 t .42 0 0

Cumulative rainfall (in.) 0 1.07 1.07 1.07 5.00 6.42 6.42 6.42

"All elevationsore in feet, basedonthe Alameda Naval Air Station Datum SbURCE: HARU|NG-LAI4SUNASSUC]ATFS,1978 t,_



TABLE2. (CUNTINUED)
ObservationWell (Boring)

EI• vation" 4/4/77 4/7/77
Top 0745 1000 i 320 1430 0800 0950 1050 1150 1250 1350 1450
of Ground to to to to to to to to to to to

Number Pipe Surface 1000 1315 1430 1440 0950 1040 !110 1240 1310 1410 1550
i

! 116,5 115,5 103.2 103.7 104.2 --- j 104.4 104.4 --- 104.9 104.6 104.7 104.8
t

2 114,4 113,4 103.9 103.9 ...... 1105.0 105.0 --- 105.0 ...... 105.0

3 112.2 111,4 103.3 103.6 103.7 --- _ 104.1 104.1 --- 104.1 ...... 104.1
----4

4 110,4 110.7 103.9 106.8 105.7 i--- i 103.2 103.2 103.4 104.1 105.1 106.2 106.4
i

5 109,8 I!0,1 104.0 106.0 106.7 106.3 i 105.4 104.2 104.7 105.3 105.8 106.2 :06.3i

6 108.1 108.2 106.9 106.9 ...... ! 106.8 ...... 106.8 ...... J06.8!
7 109,2 109,9 106.5 106.5 ...... 106.6 ...... 106.6 ...... 106.6

8 !i4.8 114,0 106.4 106.4 ...... " i07.3 ...... 107.3 ...... 107.3

9 114.3 il3.8 ............ 108.0 ...... 108.0 ...... 108.0

10 111,9 112,0 ............ i 109,1 ............ 109.1 ---

II 112.6 !12,5 106.5 106.5 ...... 106.7 ...... 106.7 ...... 106.7

12 il3,1 !!3,0 106.5 106.2 106.3 --- 106.6 ...... 106.6 ...... 106.6

13 109.0 109.5 ............ 139.0 ...... 109.0 ...... !09.0

17 111.7 I10.3 104.6 105.3 105.2 105.3 106.4 106.4 106.4 106.4 I0_,.4 :"'-u,,. $ I06.4

18 111.8 110.0 I05.4 --- 105.3 105.3 : 106.4 106.4 106.4 106.4 106.4 I06.4 106.4

19 I10.4 109.8 105.2 105.3 105.4 105.4 106.3 106.3 106.3 106.3 106.3 106.3 106.3
_J

20 115.3 114.5 J

Bay ....... 103.7 105.9 106.2 105.7 J 100.8 102.2 102.7 104.0 104.5 105.4 105.8
Tide _ _

High ...... 107.1 at 1245 106.7 at 1530
Tide

Low ...... 101.0 at 0600; 102.1 at 1800 100.4 at 0830
Tide

Rainfall sincelast reading (in.) 0.49 0

Cumulativerolnfall (in.) 6.91 6.91

SOURCE: HARDING-LAWSONASSOCIATES,1978
*All elevations are in feet, basedon the AlamedaNaval Air StationDatum I

.DD



TABLEZ. (CONTINUED)

ObservationWell (Boring) J
Elevatlon* - 4/I 3/77 4/I 8/77 7/I 51"77 I I-[)/14777

Top 1230 1000 . I]00 ]130 i200 1300 1330 1400 ]430 0930 1000
of Ground to to to to to to to to to to to

Number Pipe Surface 1400 1045 1115 1145 1250 1315 1345 1415 1445 I!00 1115
I

I 116.5 115.5 --- 104.2 104.7 104.7 104.8 105.0 105.0 105.1 105.0 104.2 104o5

2 114.4 il3.4 ........................... 104.7 105.0

3 il2.2 III .4 --- 104.0 ...... 104.4 ......... ]04.3 104.4 104.7

4 !10.4 110.7 --- _ 104.8 105.7 106.1 106.4 106.5 106.4 106.1 105.1 103.6 : 106.6

5 109.8 I10.| 105.2 --- 106.1 106.2 106.3 106.3 106.3 106.2 106.2 104.8 105.8
i

6 108.1 108.2 106.8: - ....................... 106.1 106.0

7 109.2 109.9 ........................... 106.0 106.0

8 114.8 ]14.0 ........................... 106.4 I 106.0

9 114.3 113.8 ........................... ]07.3 ! 107.0

I0 111.9 112.0 ........................... 107.9 107.5

II 112.6 !12.5 ........................... ! 105.9 I 105.9

12 !13.1 113.0 ........................... J 105.8 i 105.7
_ i

i3 109.0 1-09.5 ........................... ', ......

17 111.7 11"0.3 ,;,_.2 106.3 ...... 106.3 ......... I06.3 105.E I_,._.8

18 111.8 II0.0 106.2 106.3 ...... 106.3 ......... 106.3 105.8 J 105.8

19 !10.4 109.8 106.2 106.3 ...... 106.3 ......... 106.3, 105.8 105.8

20 115.3 114.5 108.5

Bay ...... ]02.7 104.6 105.0 105.4 106.1 106.5 106.1 105.8 105.4 104.0 105.6
Tide

06.7 at 105.8 at 107.4 GtHigh ...... 106.5 at 1300
Tide 0845 1345 1345

100.7 at ]02.8 at
Low .-. 01.4 at 101.2 at 0600; 102.9 at 1745
Tide "-- !445 0630 0715

Rainfall sincelast reading (in.) 0 0 66 .89

Cumulativerainfall (in.) 6.9] 6.91 7.57 8.46

SOURCE:HARDING-LANSUNASSOCIATES,197t3 _,
*All elevationsare in feet, basedonthe AlamedaNaval Air StationDatum I

¢Jn



TABLE 3 WATER(_UALITYTEST RESULTS

r --
I

Colunm _ - _oy W__.en
V,tll _I V.ell _? _ell P3

[O-- TIcWe H;_h Tide _ Avelo_ t

p_terl _lyl_ _hlit$) 3/77 7/77 3/77 7/'/7 3,/77 7/77 _ I ! _€_ 3,97 7/77 10/77 I I .I_6 3 P77 _/77 I I/Tb

.[ o,I,,, i,,-, .,_;. s.s 0.73 7._0 0.73 645 073 22 8..j ._27 _8 1_ 6._33 j.,7 i_l

_al r_wv_m9/1) _ 0.02 0.01 < 0.02 0.01 ,';0.02 0.01 2._O 12 _ ._.66 0.01 0.10 0.020 0,02 --0"27

Total _tkard_l ile_ CgCO.I_) ._,_00 6, |00 5,d_0 6,100 5,700 b, 100 3,700 2,000 ._,]_0 2,200 _, _ _, 300 _,600 : ._,200

to*el Dif4ol_d Solidi i_B/l) ._,_QO 39,0(XI 34,000 30,000 18,7.50 34, _OO -- ii,000 I _,O00 t 3,000 -- 2,800 2/,,000 --

-- . !
CoJ.l.,.,,_/i) 300 300 3)0 300 305 300 38; 1IO l_ 200 ,_?o _7_oo -_._..oo _o_

I i 'CEIoHde Im,_I/l) [ 18,000 19,1 |l_OO0 |9, IX)0 15,._0 19,000 _.,10_- 5,200 7,400 O,N I?,0__._ 14,D00 14,000 12,_3

COD ,moll/i) i )..riO0 2._00 i _'70 1,_0 ', _ _:,O_J 242 14'_., z.b3 _ 14L, I. O0_l 1,400 I '_1 -o

I " ipH 0.4 8.3 _ 0.4 8.2 8.4 0.2 e.T 7,3 F,.I 7.5 b.7 7,6 g.l €,6 I

i
_1 32 10 51 70 20 ,_.3-' ?0_

i_n (.,e.g/I) 1.6 0.)5 0.34 0.07 0.97 0.11 ...... _ --

i iN_iu,,, ImW_) 1,100 1,201) ), 100 1,200 I, )O0 1,200 820 330 550 4_0 _ 9_0 ui,_4.--

Nie,ee Niemg_n _ NA) 0.$5 0.2) 0.2S 0.40 0.4 0.3,1 • 0.22 0.IS I.._7 2.11 0.,12 3.__9_9 2.___9 C..._.._

i ;140 260 140 98 I 300 3,10 170 220w_A) 420 2_ 410 270 41 270
.___| • I

r-_u_ (,,Ndl| tO,OOO 6,ZOO 9,ZOO _I0 9,600 _,,490 i 4,OOO 5,700 Z,O00 3,_00 I _,_.__ 8,000 %20O e,_

5ul_ae. (miA) 2,_00 3,_0 2, )00 2,7_0 2,300 2,950 1,600 300 I ,d_00 460 2,300 13,000 1,400 1,100

Wmrcwy (,g/l) €1 <1.0 <I •).0 <I , <1.0 1.0 1.0 I.__3 I _ , 1.0 3.4 1.0

I
L,_ ("1/11 0." <0.m 0._ • 0.0_ 0.ZS • 0._ I 0.2..._ 0.)" 0.)6 0._:' 0._.___S 0..._____ 0.04 0.Z._7

...... i

Iw,d/'ho,_d,,_,(,,,gPAl 0._ 0.111 0.)11 0.1a 0._0 0.17___] i.__6..6 i._..88 ._....,._7 1.8 0.?..._.00 o,4._,__ ?,0 0.10!
i

5.8 9...._6 10 1._5 I0 0.80 2.4
:5...._2

l L

I
w,_c_,,_,, (._) o.m o.oa o.o_ o.oa o.o4 0.03I o.__2 o.o_ o.___ o3_ o..__ <O.Ol o.._ o._.Z_

I
C_lmium (rag/I) 0.038 <0.0) 0.1]_0 <0.01 0.033 <0.0) 0.02 0.014 0.04 0.0__1 0.211 0.0_w?, • 0.01 0.1___2

Vud_;dily (_U) (2) 14 211 1.30 2.* 7.65 2.7 I--5 74 500 (,....__7 4_.2_ 150 I._0 15
, , --_

I 92o 7_o -_
Co I'_d_. _ CaCO.f/I) 7_0 . 7'm 770 7_0 760 7_0 ..... -" 270 600 500 -"

_i_dne. I_ CaCO./I) 4,500 4,900 4,500 4,900 4,500 4,900 -- 1,400 _0 800 -- 3,900 _,,700 -.
I

SOURCE: HARDING-LAWSON, 1978 €_
tic)e: Those numoers underhncU e.ceecl |he overoqe ,s: :r_e _oy overo0es in COtu_m6 I.(I) Chemic01 o_ygen dcmond

"lo_nPed eosl ol I.nd_ll



TABLE3 WATERQUALITYTESTRESULTS(CONTINUED)

Coh._n 3 - lnltllo, V.IIII

_,tll e4 ..... l _.%elle5 V_e!l 06 Y.ell P7

;... _.:;. n/lamlys _I IUllill) I I ,T6 3/7"} ,,,7/77 I'-- 11/76 3/77 7/77 10/77 I I/76 3/77 i 0/77 I I/76 3.77 7/77 10/'77

o;I o,,dv,_, _.ldl)* _.6 e.z 3.27 6._._8.e 7.34
i

_.uil_d. ling/l) .......3.3 |.1 1.0 i <0.04 0.061 o.01 _,0,0l 2.5 , 0.02 • 0.0! 4.9 2 .| 0.40 : 0.0|

I_ I.k,,dne. _,_ CoC0.1/11 3, _ 6,_G 3,700 4,300 |, 600 1.800 I, 700 2, JO0 I, 300 ,J, _ 3,400 2, BOO 3,400 5, 300

I '1o101D,iueived SoJi6 _qql/l| *- 16,000 17,0_0 -- 9,700 10,000 I 1,000 I " 7,200 _,700 -- 16,_0 13,000 18,000

liE) 86 110 160 _€_ 110 I I0 380 160 160 _0

Col_;u_ tmSlAI 2,60 140 iSO "t"- -- --

Ck_or;dt italY) I 16,3GC_ 8,000 9,000 I _,,200 S,(100 _,300 :,_10 7,100 3,700 3.200 12,000 8,400 14,000 7,700

L 1 'COD Italia I (11 2_ _30 I_G _ 3,100 690 .>_ I 220 240 I_0 220 72 280 410

pH I ;"_ 7.7 _.? 6.6 7.2 7.9 7.3 7.2 7.7 7.7 6.9 7.6 E.6 7.6

I

I

i ..... I
!

0 0.2_ 0.._Q 0.Z_. 0.3B 0.99 1.4 I 0.01 1,4 0,75 0.40 1.6 1.3 1.7

i

_,,-_,- _,qV_) 3_o _o . _. ,_o _o _o _oo ,i ,_o _, 4_ z_o _oo _o

S.4ium bug/I ) _,_00 2,400 5,_O 1,000 1,000 3,000 2,000 I, 1,800 4,000 %200 1,600 4,300

! ! 64 60 ," so 340 160 160 960 70o .500 _0
Sull_** (me/I) (_0 - M 278 • 2.0

M_rcu_/(.WI) 6 .,. 1.0 I.,._33 ! ' • 1.0 <1.0 <1.0 <0._ (I.0 < 1.0 <0._ _2 <. 1.0 < 1.0 _ 0._,

L,,-'_.i4) o.___Es o,t, <0.o4 O._LS oJ6 0.4 0.._ o.._._a0 0._ o.zl o._a oJ9 0._ 0._9

0.11 0.75 1.6 0.9 2.0 1.2 1.0 0.3,4 0.51 1.6 0.75

_.,an,o,_. (,,__'A) o._.__ss '-...! _.__ _. ..........

I o.43 2_ _ i _-- L.i 6_ _oo io L6 e.a _o _._ _.2 t2Kitldio51 Nit'm0N N_]
f..,

t
T_,-'Ch,...;,..(,.w'l) ",.,__o <o.o, o.o3 . o.i__o • o.oi o.a_o o.ij_ o.o_ <o.ot o.i_ o.4_ <o.o_' o.o4 o..

i
co,u,,,,(,,,_) 0...._ 0.0,___._ o.o_j o.,._.E_ 0.019 0...__ 0.0_...___, o.__.._ o.m4 o.om 0.0:_ o.o_s 0.01 0.0,1

Tud_d; fy (JlU) (_) I._ _4 27 I,_ 4,_ 60 ?.._._ II _ 0.83 18 32 67 3.3

Co H_dneis limbCoCO_l) *" 3qO 370 z -- " 210 270 400 *- 27'0 270 -- 400 400 _t_O

Me Hmdr_,l (rail CoCO_I ) -* t09_0 1,900 *- 1,200 |,_00 1,200 -- 740 740 -- 2.O00 1.700 Z. IOD

(I) Chemil;olo._'llendlmmnd I'lcle; Those numoers underhne ,'1 ezceeO the overoqe _t the _a)' ove_ooes in Column I.
.) s_;.... ._,._.,. SOUKCE: HAP,D]NG-LAHSUN, 197/3
"Lo(olod trot ol I_dEII



TABLE3 MATERQUALZTYTEST RESULTS(CONTZNUED)

Column • - (_':de Welli'I

\',el| *8 _lll t_) 1 \_,e|l 1|1 V.e|l 0'17 V.el| 0'10 _,el| e|O V,e|i 020

] PwamMsr_/v_€_yztcl O..h_its) 11/'76 1|P6 3/71 7/77 3/'[7 10/"77 3/*'/7 7._ ion7 11/'76 ._7 7/'/7 1(]./77 1_77

i o+*...,..-- ._; ,6 ,. ,_, 5.__m__ 8., '_L 8.+ ,.-.7 +.3 ,2 6+, 0.o ,2 ,..

$ulfide _mg/ll • 0.00 O.OO 0.49 0.28 0.0_1 ,: 0.01 0.0,45 ,: 0.01 0.G4 • O.OO 0.07 0,03 • 0.01 0.01

Imol Hcwdness_ CaCO._) . 1,200 I,_0 1,500 1,700 I ,bOO 982 _, _00 2,300 2,300 _ 28 Im 300 130

Total _uo|ved Solids iml_ ) *" -- 8,300 8,800 9,800 IO,O00 21,000 | 3,_]_0 16,000 -- _40 _O 3, SO0 320
l

Coic;um 1_11 ] _ 410 2_0 110 IJ_ 130 IJ0 60 150 390 I II 4S 33

i tChlo_;de qmB/I | ; 4,_0 S,600 4,000 4,400 5,10O *.,O00 I2, _O0 ._,400 8,20_ 4GO 210 120 47 72

COD ,_g./J |(I ) 130 42 220 _ 270 315 870 450 4_S 42 110 IX I _16

' 7.4 $._ 7,2 ;'.4 i "
i_l.I 6.9 6.b i 7..5 8.0 7.6 t-.0 7.7 E.0 7.0 i 7.7

|#on (m_ 1 30 4__1 32 32 34 16 30 I. 2 21 370 ?'_ ,kl0 470 33_

tMoOne_ium iml_ ) I00 130 860 2._I 260 270 6JO Ib0 380 16 67 130 _]_ 30

' I_.,_. N.,_. _,,__,_) _ 0.___! _ O.4O I.,. 0._0 I..__, 0..*0 |"_._L |.__+._ 0.20 +_._ ,.__2 2_E 2_

' lh_m_ium |m,l_ ) 140 It10 270 120 340 87 __400 160 12 17 M li 1.4 1.6

.TmdhJ (m_) 1,300 1,000 3,B00 1,000 3,700 2,000 7,000 1,300 4,400 240 84 $_ 6_ _0

Suilae, _ql,'q) 78 I0 24 64 2.8 • 10 32 .5.6 • 10 50 O.O:S 34 26 98

Me¢cwy (_V_) • I.O • 1.0 i • I 1.0 < 1.0 '_ O.S • I.O 1.0 3.3 < 1.0 • I.O 2.6 8.2 i

I
Lead (m_) 0.10 0.12 J 0.25 _ 0.04 0.16 0.30 0.22 O.OS " 0.38 0.20 0.20 0.10 O.SI 0.32

I

toted dPkoqd_de_ PAl 0.26 0.40 I 0.43 0.4,4 O.SI 1.0 1.3 0.40 0.7 0.40 0.10 9.7 2.9 I .e

|oed Kjeldd_l Nie_ _0 I_ ) 199 S._l I 33 61 I I I I0 104 I I 0 240 3.0 2.0 8.1 9. B _.0

0.o4 0.03 • 0.01 0.| | 0.0_ 0.0_ 0.|2 0.9o 0.66 |...._ I .f_ o.m
l_al Ch_,,m I_l) O.|_..__2 • 0.Ol ,; __ __ .... ; __

Cubaium (mll/l) 0.1--4 0.32 i --O'OIS ....< O.Ol 0.019 0.08 0.010 • 0.01 0.00 0.73 0.0211 O.Ol 0.34 < 0.Q0_

i 74 ioo 77 2| ss ., 7._ 3_ _.6m 3.00o i .2 i .e
_,,d_d+,y(.u) a) io _0 : ..... _ ....

l

Co l.l_dr_m _ C_O.Jl) .... ! 230 270 210 320 4_0 I_0 370 -" 2.5 27 I10 R2

--. i ,>jV_ Hmdr_, ling CaCO_) .. 860 I,000 I,100 l, I(X) 2,700 660 lo,,mo _. i _o _o 1+o 1+o
Co

Ill Chem_colo.yl_nd_mmml ri_.ie ThOSe numoers underhned e,ceecl the o+eroqe +t :he _oy overoQes in Column I
(2) Jack*on _urbidity unln SUURCE: HARIJING-LAMSON,1978
"toc.eed to+! (.I londP+ll



Table 4

Gas ChrumatographicAnalysis.Results for ObservationWells 5 and 9

c_ncentr'ationb,y Volume
Carbon

Oxygen Nitrogen Dioxide Methane Ethane Propane Butane Pentane
(02} (N2) (CO2} (CH4} (C2H6} (C3H8) (C4HI0) (C5H12}
% % % % PPm ppm ppm ppm

Well 5 3.2 70.0 19.0 8.3 2.4 39 1 1

Well 9 15.0 67.0 8.2 8.3 2.0 40 1 1
J

SOURCE:HARDING-LAWSONASSOCIATES,1918

I
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I

I Table 5

Reduced Gas Chromatographic Analysis Results

m Concentration (% by Vq_ume)Location Ox2gen Nitrogen Carbon Dioxide Methane

(02) (N2) (CO2) (CH4)

Well 1 20 75 3.2 0.54

m Well 4 18 73 1.2 1.3
Well 6 21 76 0.07 1.6

l Well i0 21 77 0.05 0.01

Well ii 8.4 80 12.5 0.5

l Well 12 I0 45 19.0 27.3

i Well 17 15 77 6.0 0.10
Well 18 21 76 .21 .24

Magazine 57 . 20 74 .05 .01

Magazine 353 22 77 .05 .01

m SOURCE:HARDING-LAWSONASSOCIATES,]978

!
!
i
!
!

!
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I
Table 6

CombustibleGas Meter Results

I

Percentageof Methane
By Volume

I Well 1 >3.40

I Well 2 negative*
Well 3 negative

I Well 4 1.30

Well 5 1.10

I Well 6 0.40

I Weli 7 negative
Well 8 negative

I Well 9 >3.40

Well 10 negative

Well 11 0.70

I Well 12 >3.40
Well 17 0.02

I Well 18 0.20

Well19 negative

I Magazine 56 negative

I Magazine 57 negative
Magazine 58 negative

I Magazine 353 negative

I 3.4% is the maximum the meter can measure when.convertedto methane concentrations.

* Means no gas measured.

SOURCE:HARDING-LAWSONASSOCIATES,1978

1



| ANALYTICALSCIENCEASSOCIATES,Inc. A- 2
4560 HORTONST.." LMERYVIt.L[,CA94608 • (41$) S_;7.6390

I
HLA Project No. 2176.059.01

I April 1. 1983

I ABSTRACT

I Sampleswere received from the AlamedaNaval Atr Statton
on March16 and 17 for the screening of Prtortty Pollutants.

I No contaminantswere detected tn the volattle or Base-Neutralfraction. The acid andpesticide fractions contained traces

of phenolandpolychlortnated btphenyls. Nometals were detected
I above1 ppm.

I METHODS

Z Volat!le Fractton

Samples were analyzed by gas-chromatography(1 ,2) for the

I volattle prtortt¥ pollutants ustng GCFIDand GCHSDunder the
following analytical €onditions:

Instrument : Perktn Elmer 3BColumn : SP lO00/Carbopack B

Program : 500-2000 O 8°/minute

II Base Neutral(Acid Fractton

I S_ples were analyzed by GCFID under the following analytical
€ondttt o,s:

Instrument Perktn Elmr 3920
Colum 1'3 SP2150 DB; Tenax 60/80

50°-270° 0 8°/utnute;
I Program i 180°-_0 °

SuURCE: H_RUING-L.,_I_SuNASSU_IATES,1963

!



I A-13

Page2
2176,059.01
Methods(continued)

I III Pesticide Fractton

I The 6, 15 and SOpercent Flortstl fractions were analyzed(3) by
GCHSDunder the following conditions:

I Instrument : Perktn Elmer 3B

I Column : 3%OVlTemperature : 180°C

I
IV Metals

I
Sampleswere filtered (0.45 urn)and analyzed by Atomic Absorption

I spectroscopy.

RZ.SULTS
I

Data are presented tn Table I. Only the actual organic components

I found havebeen reported.

I
I
I
I

, i

I. 40 CFR,Part 141 app. C

2. S41mpllngand Anal,ystsProceduresfor the Screeningof Industrial
£ftrluqntS. EFAlgTg i,

3. Methods for the Organtc Analysts of Water and Wastes. EPA1980.

SUUR,.;E:HARDING-LAklSuNASSU(;IATES,19_3

!
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TABLE[ nea_ near

_'_,N_Z[,LWe:[,._-NO. l? lo 3 ].9 9 a 6 ).2

S_mple10 9001 9002 9003 9004 9005 9006 9007 9008

Cadmium 0.053 0.03 0.024 0.024 0.018 0.011 0.012 0.009

Copper 0.72 0.06 0.05 0.04 0.04 0.03 0.06 0.06
Lead 0.17 0.09 0.07 0.05 0.06 0.06 0.07 0.06

Selutum 0.08 0.04 0.03 0.04 0.04 0.04 0.03 0.04
511ver k0.05 k0.05 kO.05 kO.05 k0.05 k0.05 kO.05 k0.05

Ztnc 0.48 0.13 0.038 0.032 0.16 0.013 0.044 0.076
01i & Grease 38 20 15 54) 80 40 20 15

Phenol(ppb) 26 II klO klO 11 10 II 10
TICH(ppb, as
arechlor 1248) 0.52 0.08 0.05 0.60 0.40 kO.05 0.20 0.10

Ars4mtc 0.09 0.05 0.05 0.06 0.04 0.04 0.05 0.05

BerylI tun 0.012 kO.01 kO.OI kO.01 kO.01 kO.01 kO.01 kO.01

pll 7.4 7.0 7.3 7.1 7.2 7.2 7.5 7.7
Conductivtty 6400 19.000 13.000 16.000 2700 3500 1500 1380

Nickel 0.11 0.11 0.10 0.13 0.12 0.07 0.06 0.07

All values In plpmunless othervlse noted.

SuUI<CE: IIi_I(UIr_G-L_h_uH;_SSuL_I,_TE_,19_3

I

4_



Page 4
2176,059.01

ADDENDUM
[_e& IL" ne&E

LMU_ILL MF.IJ..NO. 17 18 3 19 9 8 6 12

Sample il) 9001 9002 9003 9004 9005 9006 9007 9006

Olrom|tall kO.05 kO.O5 kO.05 kO.O5 kO.O5 kO.O5 kO.05 kO.O5

Ilercury 0.0006 kO.O001 kO.O001 kO.O001 0.0002 kO.O001 kO.O001 kO.O001

NIgnest_ 120 420 420 420 57 68 33 35

All values in plm unless othervtse noted.

k • less than value

I

SuURL;E:ItI_RUING-L/_I.JSijN_55LJ_l,_T£_;,I_,L_J u_
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r-'_mermoElectronEAL Corporation :o..o... :.

I _ W_t AvenueRichmond, C_lifomia 94804
(41S)2_-2633
(Twx)91o.3a2.a_32 ANALYSISREPORT

I HARDING LAHSONASSOCIATES DATE: 9-7-83
P 0 BOX 578 SamplesReceived: 8-8-83

I NOVAT0 CA 94947 EAL W.O. No. 45-£2_Attention:Lyle Lewis HardingLawsonJob #: 2176.C59._1
SamplesCollected: 8-2-8_

I Well No. 23 21ANLW-16 ANLW-31
Analysis Units 255-84-7 255-84-8

Antimony MG/L 0.70 <0.¢I

I Arsenic MGIL 0.044 0.006

Beryllium MG/L <0.01 <0.01

I Cadmium MG/L 0.057 0.005

Chromium MG/L 0.057 <0.01

Copper MGIL 0.09 0.020

I Lead MG/L 0.33 0.04
Mercury MGIL (0.0005 <0.0005

I Nickel MGIL 0.40 0.08

Selenium MG/L 0.06 <0.006

I Silver MGIL 0.053 (0.01

I _T_allium MGIL 0.2 <0.01
Zinc MGIL 0.087 0.043

!
I
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_"_ ThermoEAL Corporation ElectronCOmaOmA- :_

l 2030 Wtigh! AvenueRichmond. _llfOmiO
(415)23S.;Hi33

(11NX)910.382.8132 Report to HARDING LAWSONASSOCIATES

Well No. 22 23 21 22ANL_-35 ANL_-I6 ANL_-31 ANLH-35
Analysis Units 255-84-9 255-84-i0 255-84-ii 255-84-12

Antimony MG/L 0.62 .........

I Arsenic MGIL 0.056 .........

Beryllium MOIL <0.01 .........

Cadmium MOIL 0.055 .........

i Chromium MG/L 0.057 .........
Copper MG/L 0.06 .........

Lead MG/L 0.28 .........
Mercury MG/L <0.001 .........

Nickel MOIL 0.41 .........

Selenium MOlL 0.04 .........

l Silver MG/L 0.052 .........

I Thallium MOIL 0.2 .........
Zinc MOlL 0.036 .........

I Cyanide MGIL --- <0.02 <0.02 <0.02

I
I

I



I A-18

_'_ _ermoB_:tronEAL Corporation _=.,o.,.=_

I 2030 Wright Avenue
Richmond, Californ*a
(415) 23S-2633

I (TWX)910.382-8132 Report to HARDINGLAHSONASSOCIATES

I
I
I
I
I

I



I EALCorpora_on
A-19

Kardln8 Lawson DaCe: Sepcaber 7, 1983

FaLLLab No. : 255-84-2

I Client X.D. : Ab'LW-308-2-83
Well No. 21

I PgXOKITY POLLUTANT DATA SHEET
_U:IDCO_OUNDS Ul/l.(ppb) nASZ/nUTL_LCOMPOUNDS._/I.(ppb)

2,4,6-trlchlorophenol < 10 4-broaophenyl phenyl ether < 2p-chloro-u-cre8ol < 10 bts(Z-chlorotsopropyl) ether < 2

2-chlorophenol < 10 bis(2-chlorethoxy)nethane < 2

I 2,4-dichlorophenol ( 10 hexachlorobutadlene < 2

2,4-dtnechylphenol ( 10 hexachlorocyclopentedlene ( 2

I 2-nitrophenol ( 10 < 2
£eophorone

4-ntCrophenol < 10 umpthalene 10_

I 2,4-d£nltrophenol < 10 nttrobentene < 2
4,6-dtnltro-2-methylphenol < 10 N-nttroeodtnethylantne < 2

i pentachlorophenol < I0 N-uXCrosodiphenylamine < 2phenol < 10 N-nttrosodi-n-propylsmine < 2

BASE/I_UTRAL COMPOUNDS ug/L(ppb) his (2-ethylhezT1) phthalate 10

ecenaphchene ( 2 butyl benzyl phchalace < 2

benzidine <10 dt-n-butyl phthalate < 2

I 1,2,4-crichlorobenzene < 2 di-n-octyl phthalate ( 2
hexachlorobeazene < 2 diethyl phttutlste < 2

I hexachloroethane < 2 dimethyl phthalate < 2b£s(2-chloroethyl)ether < 2 benzo(e)anthracene < 2

2-chloronaphttutlene ( 2 benzo(a)pyrene ( 2

I 1,2-d£chlorobenzene < 2 benzo(b) fluorenthene < 2

1,3-d£chlorobeuzene < 2 benzo(k)fluoranthene < 2

I 1 4-dlchlorobenzene < 2 chryeene < 2
|

3,3 ' -dlchlorobenzidlne <10 eceuaphthylene < 2

I 2,4-dinltrotoluene < 2 anthracene < 22,6-d£nltrotoluene < 2 bemzo(ahi)perylene < 2

2,2-diphenylhydruine < 2 fluorene < 2

I (am atobenzene) < 2 phenaethrene < 2
fluoroenthene < 2 dibenzo(e,h)enthreceue < 2

k-chlorophenyl phenyl ether < 2 £udeno(1,Zo3-cd)pyrene < 2

2-stethylnaphthalene 16 p_rene < 2



I EALCorpoqlltlSfl
A-20

Hardiu8 Lemon Date: Septmber 7, 1983

EAL Lab No. : 255-84-3

I Client I.D.: _d_LW-348-2-83
Well No. 22

IJlIIOIITY POLLUTANTDATA SHEET
I

ACID COKPOUNDS u|/L(ppb) BASE/NEUTRALCOMFOUlq)Suli/L(ppb)

i 2,4,6-trtchZotophenol < 10 4-bromophenyl phenyl ether < 2p-chloro-u-cresol < 10 bis(2-chloroleopropyZ) ether < 2

2-¢hZorophenol < 10 bis(2-chlorethoxy)nethene < 2

I 2,4-dichZorophenol < 10 hexachlorobuc_diene < 2

2,4-dlnethylpheaol < 10 hexachZorocycZopeatadlene < 2

I 2-uitrophenol < 10 Xsophorone < 2
4-nitrophenoZ < 10 napthaZene < 2

I 2,4-dlu_trophenoZ < 10 _ttrobenzene < 24.6-dinitro-2-nethylphenol < 10 N-nitrosodtnethyZanine < 2

pencmchZorophenoZ < 10 N-nitrosodiphenylam_ne < 2

I phenol < 10 N-uitrosodi-n-propyl,.-Ane < 2

, IL_SE/_UI_JLL COHPOUNDS uz/L(ppb) b:l.s(2-echylhe_rl)phtlmZate < 2

acenaphthene < 2 butyl benzyl phthalete < 2

benztdtne < 10 di-n-butyl phthaZate < 2

1.2.4-trlchlorobenzene < 2 dX-n-octyl phthalate < 2

hexachlorobenzene < 2 d4ethyl phtbAlmte < 2

hexachlotoethene < 2 dinethyl phthaZate < 2

I bis(2-chloroethyZ)ether < 2 benzo(a)anthracene < 2

2-chloronaphthelene < 2 bemso(a)pyrene < 2

I 1,2-dtchZorobeuzene < 2 beaso(b) fluorentheue < 2

1,3--dlchlorobu, lene < 2 benzo(k) fluotentheue < 2

I 1,&-dichlorobensene ( 2 chz_Teene < 2
3.3'-dXchlorobenzXdine < 10 8cenaphthyleue < 2

I 2,k-dl_tttotoZuene < 2 anthracene < 22,6-dlnlttotoluene < 2 beuzo(shA)perylene < 2

2,2-dipheuylhydrazine < 2 fluotene < 2

I (u azobeuzene) < 2 phenanthreue
< 2

fluoroenthene < 2 dibemso(a,h)anthraeeme < 2

4-_hlorophenyl phenyl ether < 2 lndeno(1,2,3-_d)pyrene < 2

pyrue < 2



I EAL CorpormJo_A-21

iiardln8 Lavsou Dace: Sepceuber 7, 1983
Lab No. : 255-84-1

Cl£eut %.Do: M_1,W-15 8-2-83
We13No. 23

i PIIOIITI POLLUT_rrDATASUIT, ACID C0t_OUIL_S ul/L(ppb) BASE/NIUTP,AL COMPOUNDS_I/L(ppb)

2,4,6-tr£ehloropheool < 10 4-brooophenyl phenyl ether < 2

I p-chloro-u-cre8ol < 10 bls(2-chlorelsopropyl) ether < 2
2-chlorophenol < 10 b£s(2-chZorethoxy)aechene < 2

I 2,4-dlchlorophenol < 10 hexachZorobutedXeue < 2
2,4-dtnethylphenol 38 hexachlorocyclopentadieue < 2

i 2-nitrophenol < 10 leophorone < 24-u£crophenol < 10 napthalene 80

2,4-d£nitropheuol < 10 nAtrobenzene < 2

I 4,6-dInlcro-2-uechylphenol < 10 N-n£troeodiaethylamine < 2
peutechlorophenol < 10 N-nItroeodipheuylam£ne < 2

I phenol < 10 N-n£troeodI-u-propylan£ne < 2
BASE/ NEUTII.ALCOKPOUt_DS ul/L(ppb) b:Le(2-ethylhe_71) phthalete 6

I acenaphthene < 2 butyl benzyl phthalete < 2benzid£ne <10 di-u-butyl phthalete < 2

1,2,4-tr£chlorobenzene < 2 d£-n-octyl phthalete < 2

he_tchZorobenzene < 2 diethyl phthalate < 2

hexachloroethane < 2 d£methyl phchelete < 2

I b4s(2-chloroethyl)ether < 2 benlo(e)anthrecene < 2
2-chlorou_phthalene 4:2 benzo(e)pyrtne < 2

I 1,2-d£chlorobenzene < 2 benlo(b)fluorenthene < 21,3-dichlorobenzeue < 2 benzo(k)fluoreuthene < ;_

1,h-dtchlorobenzene < 2 chryeene < 2

I 3,3 ' -d£chZorobenzid tne <10 acennphthylene < 2

2,h-d_Ln£trotolueue < 2 anthracene < 2

I < 2 < 2
2,6-d£nttrotolueue benzo(shX) perylene

2,2-dlphenylhTdru£ne < 2 fluorene < 2

i (as azobenzene) < 2 phenanthrene < 2fluoroamthene < 2 dibenzo(e,h)anthrecene < 2

i 4-cblorophenyl phenyl ether < 2 £ndeno(1,2,3-cd)pyrene < 2pyrene < 2



F,_Lr,,,orpovuuo_

I A-22

Bardin8 Lavson Date: September 7, 1983

F.qL Lab No. : 255-8h-5

I Client I.D.: ANLW28 & 29We11No. 21

I PRXOKXTYPOLLUTAHTDATA SHEET
it

VOLATILES us/mL(ppb) VOLATILES , ni/uL(ppb)

I acrole£n < 5 Craus-l,3-dichloropropene < 1

acrylonlcrile < 5 ci8-1,3-dichloropropene < 1

I 6 eChylbenzene 5
benzene

csrbou tetrschloride < 1 methylene chloride <10

I chlotobeuzene 31 chloromettume < 1
1,2-dlchloroechane < 1 bromomechane < 1

i 1,1,1-crichloroechaue < 1 broloforu < 11,1-dAchloroechane < I br_o4Xchloreuechane < 1

1,1,2-crichloroechane < 1 fluorocrichloroaethane < 1

I l,l,2,2-ceCrschloroechane < 1 dichlorodtfluorometl_me < 1
chloroechane < I chlorodtbromomechane < 1

2-ehloroethylvtnyl ether < 1 cetrschloroechene < 1
chloroform < 1 €olueue 7

I 1,1-dlchloroechene < 1 trichloroethene < 1cransol,2-dXchloroethene < I vinyl chloride < 1

1,2-dXchloropropane < 1 8cetone 620

I o-zylene 11

I
I
I

I



i EAI.Corper_lsc_A-23

Hardin 8 Laveon Dace: Sepcelber 7, 1983

i _ lab Ho.: 255-8h-6Client I.D.: ANLW32 i 33 8-2-83
Well No. 22

I
P!101% .TYPOLLUTANTDATASHEET

I VOL£TILES u6/_L(ppb _ VOLATILES ns/mL (ppb)

acrolein < 5 cranPl_3-dichloropropene < 1

I acrylonitrile < 5 cie 1,3 dichloropropene < 1benzene < 1 ethylbenzene < 1

carbon CeCrechloride < 1 nethylene chloride <10

I chlorobenzene < 1 chlorom_echane < 1

1,2-dichloroethane . < 1 brouoaethane < 1

i 1,1,1-crichloroethane < 1 bromoform " < 1
1,1-dichloroechane < 1 bromodichlorolethane < I

I 1,1,2-trichloroechane < 1 fluorotrichloromechane < 1
1,1,2,2-tetrechloroethane < 1 dichlorodifluoromethane < 1

chloroethane < 1 chlorodibroloQethene < 12-chloroethylvinyl ether < 1 tetrachloroethene < 1

chlorofora < 1 toluene < 1

I 1,1-dichloroe_hene < 1 trichloroethene < 1

crane-l,2-dichloroethene < 1 vinyl chloride < 1

I 1,2-dichloropropane < 1

I
I
I

I



i EAL Cor_o_ttro_A-24

llardin8 Lsvson Date: Septenber 7, 1983

Lab No.: 255-84-4

Client I.D.: _ql.W 13 5 14 8-2-83

I Well No. 23

I PRXOILXTYPOIA/UTARTDATA SHEET
VOUtT.ILES nl/aL(ppb) , VOLATII_S nl/uL(ppb)

!
acroleLn <25 trans-l,3-dichloropropene < 5

I 8crylonitrile <25 tie 1,_-dichloropropene < S
benzene < 5 ethylbenzene < S

I carbon tetrachloride < S uethylene chlorlde (50chlorobenzene < S chlorolethsne < 5

1,2-dichloroethane < 5' bromouethane < S

1,1,1-trichloroathane < 5 broaoforu < 5

1,1-dichloroethane < S bromodichloromethane < 5

I 1 1 2-trichloroethane ( S fluorotrichlorouethane < 5
t t

1,1,2,2-tetrachloroethane < S dichlorodifluorouethane < 5

chloroethane < S chlorodibrououethane < 52-chloroethylvinyl ether < S tetrachloroethene < 5

chlorofora < 5 toluene 235

I 1,1- chloroethene < 5 trichloroethene < 5di
tran_-l,2-dichloroethene < 5 vinyl chloride < 5

I I. 2-dichloropropane <
5

I NOIt-PIIOIITY POLLUTdJrFS
tetrahydrofurnn 25 diethylether 2S

I diethylacatate 25 1-e thyl-A-uethylbenzene 22ozulena 22

!

I



i EALCorpo_rtJoMA-25

i Kardin8 Lavaon Dace: September 7, 1983
EAL lab No.: 255-8&-2

m Czienc I.D. : AI_W- 31Well No. Z1

I PIX01tZ.'JL'_rO]d.l_._Z' DATA SliZZT

PESTZCZDES uj/L (ppb_ P£STXCIDES uf_/L (ppb)I
I 8-BHC 0.2 pp-DDT (4,4') <0.X

s-]UlC (tlndane) <0 • 1 Endrln &,1.dehyde <0. X

I lJ-BHC <0 1 EndosuZfan Su.l.fa 0 1
te

HepCachZor 0 •4 Chlordane <0.1

I D...BHC <0 • 1 Tozaphene <3

AJ.dr:Ln <0.1 PCB_•
HepcachZor Epoxide <0.1 PC9-1016 <0.2

I a-Eudoeul _an <0 • I PCB-1221 <0 •2
p, p-DDE (4,4') <0.1 PCB-1232 <0.2

I DiaZd r£n <0 • 1 PCB-1242 <0 •2

Endr in <0 • 1 PCB-1254 <0.2

I p, p"DDD (4,4') <0.1 PCB-1260 <0.2

I B-gndoeulfml <0.1 PCB-1262 <0 • 2
1,2,3,4-_€B0 <0.1

I



i EAL Cofl_oPl.on' A-26

I EbtrdLnll Lavson Dace: September 7, 1983
EAL Lab No. : 255-84-3

I Client I .D. : a3LW-3_Well No. 22

I PIIOItlTY POLLUTAHTDATASUl_ET

PESTICIDES ul/L (ppb) PESTICIDES u|!L (ppb)I
I 8-EHC <0.1 pp-DDT (4,4') <0.1

I-BHC (1indane) 0.3 Endrin kldehyde <0.1

I B-BiiC <0 • 1 Endosulfan Sulfate <0 • 1

Hepcechlor 0.2 Chlordane <0.1

I I)-BIIC <0 • 1 To3ulphene <0.6

j_ Aldrln 0.I PC]J'•
Repcachlor Epoxlde <0.1 PC3-1016 <0 • I

I a-EndoIul _an <0 • 1 PC3-1221 <0 • 1

p, p...DDE(4,4') <0.1 PCB-1232 <0.1

DieldrLn (0.1 PCB-1242 <0.1

_ndrin <0 • 1 PCB-1254 <0 • 1

I p,p-DDD (4,4') (0.1 PCI-1260 <0.1

I B-EndoiuZf in (0 • 1 PQ-1262 <O• 1
1,2,3,4"4_ZO <O.1

I
i

I



i EAL Cofl_rMI4,_A-27

brdlq 1,wson Date: Septtsher 7, 1983

I _ lab No. : 255-84-1Cl:l.ent X.D. : AIqLW-15
Well No. Z3

I PiI,ZORZTYPOLLUTANTDATASHEET

I'_STICZDES ul/L (pph) PESTXCIDES ufl/L. (ppb)

I
I a-BBC <0.1 pp'DDT (4,4') 0.7

g-lJHC (1Lndane) <0.1 Endrin kldehyde 0.1

I B-SHC <0.1 EndoeuXfan Sulfate O. S

HepCachlor <0 • 1 Chlordane <0.1

I D-BBC O. 2 Toxaphene <3

i _L1dr_n <0.1 PCB' • ,
Septachlot EpozLde <0 • 1 PCl-1016 <0.2

e-EndosuZ fan <0 • 1 PC3-1221 <0.2

p,p.-DDE (4,&') <0.1 PC3--1232 <0.2

I DteldrLn <0.1 PC3.-1242
<0.2

Endtln <0.1 PCB-1254 <0 • 2

I p, p--DDD(4,4') <0.1 PCB-1260 <0.2

lJ--tndosuJ, fan <0 • 1 PC3-1262 <0 • 2

I 1,2,3,4-TC_O <0.1

!
I
I
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ANALYTICALSCIENCEASSOCIATES,Inc.
i i

4560 HORTONST. • EMERWILLE,CA 94608 • (415) 547.6390

I
I
I 7 September1983

l Lyle Lewis
HARDINGLAWSONASSOCIATES

P.O. Box578Novato, CA94948

Dear Lyle:

I Enclosed is the AlamedaNaval Air Station Analytical Report. If you
haveany questions please call.

Sincerely, J

WilliamPrater

!
WP:la

Enclosure

!
I
I
I
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ABSTRACT

I Samplesfrom AlamedaNaval Air Station were screened for

PriorityPollutantsand pesticides using EPA608/624/625 GCFID/EC

I methodology. The only parameters found were low-level (<lO ppb)
PC8ontamination in two Wells.

!
l METHODS

{A) VolatileFraction

I Sampleswere analyzed for volatile componentsby GCEC/FIDtl)
it

using the following analytical conditions:

I Instrument • Perkln-Elmer 3Sigma

Detector EC/FID

m Colun_ SplO00/GraphltlzedCarbonB1ack

p Temperature : 500 - 210° C.
(B) Base-Neutral/Acid Fraction

I Sampleswere analyzed(2) under the followin 9 analytical conditions:

I i

Instrument : Perktn-Elmer Sigma3B

m Detector : FIDColumn : SP21O00B; SP1240DA

Temperature : 500 - 2700; 500 - 2000

I Internal Standard : DloAnthracene;2 Nttrophenol

I (C) Pesticides/PCS's
Staples were analyzedt2) under the following analytical conditions:

It

l Znstrum_t _ Perkin-Elm_r 3,Detector • EC
Colum • 3%OV1

l Temperature ; 180°C
Internal Standard ; Aldrtn

1. 40 CFR Part IZIo App. C.
2. 40 CFR Vol 44, #233.

!
I
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TABLE !

All values in ppb
SAMPLEIO VOLATILE ACID, B-N PESTICIDES/PCB's_3y_

i Well No.W01 19 <I <20 -

W04 3 <I <20 -

W07 24 <1 <20 -
WIO Blank <l <20 -

WI7 25 <I <gO -WE0 9 <l <20 -

W23 20 <l <20 -

W36 8 <I <20 -

W201 19 <I <20 ND

20 <1 <20 8
W203

W205 i _ <I <20 ND

W207 Blank <I <20 ND
W209 3 <I <20 ND

l_ Will Z4 <I <20 NDW213 23 <I <20 ND

W215 8 <I <20 ND

W217 18 <I <20 NO
W219 25 <1 <20 ND

W221 21 <I <20 4
W223 22 <1 <20 ND

!
I (3) Detection Limit 1 ppb.

I
I

I
I
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TABLEII

PERCENTRECOVERY
OFINTERNALSTANDARDS

SAMPLEID. VOLATILE(1) ACID(2) B.N(3) PESTICIDES(4)-- -- & PCBs

I w01 95 79 98

W04 97 85 1O0

M07 93 85 100
WlO 95 90 96

l W17 95 88 95
W20 96 89 100

I W23 98 79 95
W36 99 75 92

I W201 93 80 100 85W203 95 82 100 85

W205 99 80 100 90

W207 95 85 95 I00
W209 96 80 96 85

l_ W211 94 90 97 88
W213 95 85 95 89

I W215 95 85 100 90W217 1O0 90 95 89
W219 IO0 88 9.5 90

W221 95 90 96 88
W223 96 85 99 90

!
1. Beot_Jtchloromethane

I _: 2 NitrophenolPloklthrllcene

4. Aldrtn

I
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I
I
I
I

APPENDIX B

BORING LOGS FROM PREVIOUSSTUDIES

!

I
!
!
!

I

i CanonteEnvironmental

















, . B-8

I sh.o_ S_ength (Ibs/sq ft) _ °_ _" LOG OF BORING 1

.c _ Equipment 6" FI;ght Auger
U r_ m Elevation 115.5 Feet Date 10/29/76

I i 0 :_. BROWN SILTY SAND (SM)

i_ ' looseto medlumdense, moist,P

! --
"..__ _! 10 water level 4/18/77 2

I BROWNSAND(SP)

J l 'Dose, saturated,

20" LE
U

Ii I "Rely.fence::opo,N.ASAlameda
304 Samtary Dump Fac;l,ty, 1975t

I i by M. B. Crlst;

I i 35"

Iii i
I

, , 40

HARDING- LAWSON ASSOCIATES PLATE

_. Co,#,,Iti,,g g,,gi,,cerea,,d Gcologiet, LOsanltaryGO FLandfill80RI Ns;teG1 2
;ohNo 2176,030.01 ApDr:JC,O _ate 5/20/77 Alameda Naval Air Station

J j II
49



._ , B-9 _
I ShearStrength(Ibs/sqft) e_ _" LOG OF BORING 2

• 5 '1

--I '" 0' _ BROWN-BLACK CLAY (CH)

I ' very soft, moist

| ( 7.1 LICHTBROWNCLAYEYSAND/SCl
5 looset saturated.

I 22.9 94

_-} water level 4/7/77

I _ looset saturated
U

_ 20"

Ii
25- GRAY SILTYCLAY (CH) --!

! very soft, saturatedt (bay mud)

ia - 30"

I ! 45 LIGHT BROWN CLAYEY SAND (SC)
17.6 113 mediumdense, saturated

Ii
HARDING LAWSON- ASSOCIATES

_I_ Co,s_,lti,gEJ_gi,cersa_dCcologiet: LOG OF BORING 2 L E

J Sanitary Landfill S;te

JobNo 21 6,030.01........ Appr: .ICj_ Date 5/10,/77 J Alameda Naval AirStation

| s0



!

t ,, , B-IOJ _ __u LOG OF BORING 3
ShearStrength(Ibs/sq ft) • .. _ "_'

LJ u_ Elevation 111.4 Feet Date 10/25/76

I ' o1 BROWN-GRAY CLAY (CH)
97% pass;n!No. 200 s;e, e 64.7 59 very sofft saturated

I!
i 5

i LIGHT GRAY CLAYEY SAND (SC)mediumdense, saturatedwater level 4/18/77

el ,0
I LIGHT GRAY-BROWN CLAYEY SANDj (SC) - very loose, saturated

li
20'

u

"7-

25-

II
30" GRAY SILTYCLAY (CL)

very softe saturatedt (baymud)IJ
i I 35-

II

i , 40

_ HARDING- I.AWSON ASSOCIATIES l PLATE

_l _ Consulti.gE,,gi,,cersa,,dCeologist. LOG OF BORING 3
' ' 2176,030.01 Apor 'JC._ Date 5/20/77 SanitaryLandfill SiteJobNO AlamedaNaval Air Station

II I

| 51



, B-11
I _ u LOG OF BORING 4..q,_

Equlpment 5" RotaryWash
•- C _. r-

:_ _ a ,_ Q o Elevation 110.7 Feet Date 10/21/76

o,°_1
I _ "-_ DARK GRAY SILTY SAND (SM) "" u.,I '_ mediumdense, satu_ted,

-- I 13%bassinc No. 21)0sle\ 18.5 1 X---water level 4/18/77
. _ _with concrete rubbl.

|1 3
I I _"r"

k DARK GRAY CLAY (CH)
• soft, saturated, (bay mud)

Ii
Ii
Ii

30"

|1

I I 35-

II

I I " ,o ,,,

r HARDING- LAWSON ASSOCIATES PLATE
, _ _°,,.,,,,;,,._,,.,,,._.o,,_c_o,o.,.,. LOGOF80RING4 .-
i :)Sanitary Landfill Site
Jol0No. 2176,030.01......... Appr:J___ Date5/20/77 AlamedaNaval Air Station

| " 52



!_l ....... B-12_LOG OF BORING 5
Sh.o,S,,'..9,h(l_,qr,) _: __

i "° ""• "_ _ -_ Equipment 5" RotaryWash•-- e- _. e" €_.

:_ d _ _ C_ a Elevation -_'0.-T__'_e- "10/20/7-'_

. dense, dry

! I _c_ SILTYSAND (SM)
' _ loose, molstz with debris

water level 4/18/77

I I _
t lo.

l J DARK GRAY SILTY SAND (SM)

11 ,s. ,o_,saturated

u

j 32.7 84 _.

li 25., BLACKCLAY (CH) --

very soft, saturated, (baymud)

30_

II
I J 35"

II
1,, i ,o
1 J

I

v,HA.O,NO._L.w.oN...oo,....I I,LA,, _T_ Co.#,dti._7 E,,gi_tcer# a,,d C¢oiogi,te L0 G 0 F B0 RI N G 5
Sanitary Landfill Site

Jol0No.2176,030.01 _ Ap_':__'.._Date 5/20/'77 Alameda Naval Air Station
.... i J

I 5a



I _ tog o_Bo_,_G_ gShear Strength (Ibs/sq ft) _ - Shear Strength (ibs/sq ft) _ - i

_ _:_'_ _ "_ Equlpment 5" Rotar),Wash _ c _ ,.4 icL E .- _c -_

° -__ o iElevation 108.2 feet Date 10/21/76 _ -_ _ _- E
0 _U _ (Continuation of Log)

: DARK GRAY SILTY SAND (SM) ' :.4O

loose, saturated, with rock I_i i

fragments !
ter level 4/7/'77

5 BLACK SANDY CLAY (CL) i

• very soft, saturated i '

• DARK GRAY SILTY SAND (SM)

j very loose, saturated _
• , -- :::

10- ,

a
. -_

-l--

loose t saturated

2O

GRAY SILTY SAND (SM)
25 medium dense, saturated

65

GRAY SILTY CLAY (CH) .. ,,,,:
very soft t saturated t w_th she!Is,
(ba,/mud)

30

I

35- 75

I

40-
80

t I'IARDING-LAWSON ASSOCi._,T_ PLATE

Cons,ltin9 E_ginecrs a_d Geologists L0 G 0 F B 0 R I N G 6

Sanitary Landfi II Si te

1 _ _ JobNa2176.030-01 __Appr: 3C__Date 5/20/77 Alameda Naval Air Station



J_ , _ , B-14

_" _" _ LOG OF BORING 7

:." I Shear Strength (Ibs/sq ft) • "'_ __,_'_" •

"_ _ _.. _. _. _. Equipment 5" Rotary Wash

loose, with debris _/

I _.2_ water level 4/7/77

GRAY SILTY SAND (SM)looses saturated

Ii oLIGHT BROWN SILTY SAND (SM) u

I loose, saturated "_:_

|

I LIGHT GRAY CLAY (CH)very sofft saturatedo (bay mud)

|
I
!
I

30

I
I
I

i, ,Co,sulti,g E,gi,cers a_d G¢ologietl Lo G 0 F B0 RI N G 7

L Sanitary Landfill Sitej _ .01_. __AlOlor:_._.Jr__Date5/10/77 Alameda Naval Air Station

II 55



._ B-15._ LOGOFBO_,N_8
I ShearStrength (Ibs/_ ft) .._ _ --_ _, •

Elevation 114.0 Feet Date 10/29/77

] BROWN SAND (SP)mediumdense0 molstt w_thdebris

I I r."

f':"
5 0 °

I ' " _ water level 4/7/'77

! -
I0 .,

I ,.
J "' _

i • • 1

J 19.2 10415 . I,. DARK GRAY SILTY SAND (SM)

I . . • loose, saturated

1

|i 25"

I i _0.
Ii
i J 35"

|1

I _ ., 40 ,

H. o,No.oo,....!_[ _ Co,,,,,Lth,oE,,_iecereo,,dGcotouiet. LOG OF BORING 8SanitaryLandfill Site

JObNO.2176o030.01 AIOOr:-_._.D._Oate5/20/77 AlamedaNaval Air Station



looseto mediumclense,moist',
with debris

|i l
5' ..5-L

I I .. water level 4/7/77

II I ,0

| ! --

I 20" DARK GRAY CLAYEY SILT(MH)
• soft to med;umstifft saturated,

II (l:_aymud)

25.

Ii
|1 -

30"

Ii
I _ 35"

| I

|1 , ,,o
HAROING- LAWSON ASSOCIATES PLATE

Jol_No 2176,030.01 Aoor:_._c._)_Date5/20/'/7 AlamedaNaval A;r Station
II

| 57



l_ .... B-17
I _ 7_._._ LOG OF BORING 10

ShearStrength(Ibs/sq ft) _ o= .>" _
. "_ _ "_ Equipment 8" Hollow Auger

I _'
0 1":,'., [1 LIGHT BROWN SAND (SP);_i'" mediumdense, moist, wlrhi i

II / .. !__ ,i, l,,.,,,,i "1 wat,,_e,,eJ4,'7/77
I 20.3 104 5 .

,| ,!
i 0 =_, u,_

I _-

i 5.7c ; passhg No. J200sl, ve 21.4 10015"

I !
'. 20' ,

• I DARK GRAY SANDY SILT(ML)

I • mediumstiff, saturated

i I =I I
! i

Ii
30

I i
I I 35-

II !

HARDING - LAWSON ASSOOIATIS I PLATE

 ooo,.o,..o,0SonitaP/LandfillSlte 1t
JObNO 21.76_030.0! . _ Al:)or:_J_l_..Date 5/20/77 [ AlamedaNaval Air Station

| ' ,58





I }- ' '_
HARDING - LAWSON ASSOCIATES PLATE

I _ Co....,,i.,£.,,.,_e_'.,...dGcolo.i._t. LOG OF ItORING12,SanitaryLandfill Site 13
_ob No 2176,03().0! _Ao_ A_ Date 5/20/77 Alameda Naval Air Station

i _ I I •
60



I B-20I _ I I II

J ShearS,e°g_(Ibs/,qft) _ _-
"; :, "_- _ Equipment HandAuger€ o. E

! ' 0t_T_]I i"_'- BROWNCLAYEY SILT (MH) '

I !'!il! stiff', dry, (desiccated bay mud,
becomingsoft0 moistat 3'

I 82.3_ passhg No. 200 s;,ve -- water level

| , s] _:

ij

II . DARK GRAY SILTY SAND (SM) "_ i
'. looser saturated, (fill) ::_

i ,0._. _I
I!
I I ,_-
dm

Equipment HandAu_ler
Elevation 1|3.3 feet Dam 11//9/76

i 0 .. BROWN SAND (SP)
! [ 15% i asslng No. 2( 0 sieve _ "_ loose, moist t with organic matter

: _ GRAY-BLACK SILT (MH)

I i ,. soft.saturated =t E • .BROWN SAND (SP) LE
, 5" '.' loose, moist u

I t E ,.. becorningwetter at 6'

I
i

I! ,! ,°.
i I _I ' | •

...o,.o. ]14(_ Co..,,tei._£.Oi...,'.a.dGeotoOi.t.LOGsanitaryOFLandfilIBORINGSsite13&1 4 PLATE
ObNO.2176,030.01 Ac_:_Date 5/20/'77 AlamedaNaval Air Station

,I "_" 61



, B-21

_ LOG OF BORING 15I ShearStrength(Ibs/sq ft) _ .

"_-_ "" _. Equipment Hand Auger

I
! ' I 0" LIGHT BROWN SILT (MH)

! mediumstiff, dry, (desiccated

I l bay mud) "-
." ".'.j LIGHT BROWN SAND (SP) LE

1 ; 5 mediumdense, d_ :_

wet at 8'

I i ,0
I !

Ii
LOG OF BORING 16

Equipment HandAugerI Elevation i 09.3 feet Date 11/16/76

"i 0 BROWN SILT (MH)
I ' soft to mediumdenser too;st,

(desiccatedbay mud) --

95.4 €_pass;f_jNo. 200 slqive becom|ngsofter at 4' ':I .u_5" o
i

I I ,_ -
II i

1 I ,s.
i
!

I ill ! ii
J HAROING-LAWSON AIIOClATll

I _ Co,.utting£,eineerea_dGeolooiet. LOG OF BORINGS 15&16 P .Sanitary Landfill Site

lobNo. 2176,030.01 AlOlor:_Oate 5/20/77 Alameda Naval Air Station

I '



B-22

I Sh.o, _ _ LOGoFBO_,N__7Strength (I_I_iif)

'_ _ Equipment 9" HollowAuger

U ,.. a Elevation 110.3 feet Date 3/16/77

1 BROWN SANDY CLAY (CL)
" mediumstiff, wet, w;th

I organicmatter
i i" i_._' DEBRISFILLj " loose5

I water level 4/18/'77

II ,0.
# BLACK SAND (SP)
l

loose, saturated

J J 20,2 10615"
1

! -el
ix_

I °
2o- _.

-T-

O , " BLUE-GRAYCLAYEY SILT (MH)
J softt saturatedr (bay mud)

25

Ii
BROWNSAND (SP)JJ! 30- Ioo..,=,rated

|l

l i _+.
|1

I I "' '+
HARDING - LAWIION AIIIIOCIATIill PLATELOG OF BORING 17

j _ Co,.vdti.g E.gi.eers a.d Gcologilte
San;tary Landfill Site 16

JoloNO2176,030_,01 ...... Aoor:....L.c_..Oate 5/20/77 Alameda Naval Air Station
II Ill ,/

II! 63



B-23

Shear Strength (Ibs/'sqft) •

_ _ '__ _. Equlpment 9"HollowAuger

I l BROWN SANDY CLAY (CL) I• medium stlff, wett with debris i
P,' I DEBRISFILL

| •
water level 4/18/77

5 'i "• _

1

l I '° _.o

lj I "" . BLACK SILTY SAND (SM) ' l

15.C pas_ng No. 200 s eve 20.9 107 i , ' loose, saturated

l I '_-
• Q

II "i ii
• II

I,_l _°" '_-I -3
, _

l! "" =_I '

I ii !,

I II,, DARK G_YCLAYEY SILT (MH) --_i[ 'i soft, saturated, (bay mud)

|1 _I30- :

i

I

i

I I '
i

FHAROINO - LAWSON AISOClATES eLATEl • ,, 40-
LOG OF BORING 18

JobNo. 2!76,0__30.0] _ _ AI0or:_-_(.__Oate5/20//77 AlamedaNaval Air Station
II i



m

u|

, 20' ._
I _

11
25'

|I

30"

II
| I _"

L

II
I ,, 40I HANIDING - LAWSON AiSOOIJt.Til PLATE

Co,,8,,lti,e£,,Uineer,_,dGeoloei, te LOGsanitaryOFLandfillgORINGsite19 1 8
I JoONo 2176,030.01............... _Alopr"-_(-_Date 5/20/77 AlamedaNaval Air Station

| I



k , ,,_ B-25

, _._ LOG OF BORING 20
Shear Strength (Ibs/sq ft) • "" _

- _ _ Equipment Hand AugerI _ _° _ o 0j_p_U _ _ _ u_ Elevation 114..5 Feet Date

I oi .'.'. BROWN SAND (SP)
t . . medium dense, dry

I
becomes mo;st at 2 =

• _.E

5 becomes wet at 4'

I i .'... _7 waterlevel10/6/77

{ -"
' I0.

II

III '_-

Ii
I _ 20'

II
li

| I _o.
II

,', ,, , • 4G, ,

I ' HARDINO . I.AWSON ASSOOIATES I PLATE

I _ C°'sulti"gEnginccrsandGc°logistl I LOG OF BORING 20
Sanitan/Landfill Site 19

?o_bNo21760030 0! _ _Appr: j___Date 11/21/77L' Alameda Naval Air Station i.

I 66



viii lilAI tilt _ UNCONPINI| €0AiPilIIION f||f

I I P * 111ol4

k * Lili@i'tS_.ip

0ego (so.e)! I Iteect SNI*I _IS_ tOOe (N.O! _ feO*iOaL COIPilSSOON Tit1'

l* .o.....,,.,....,.o.i I _.,.,... €...., .,.. ,.., _ €o- €.... ,,o.,... _.,...
|#q)lo No_mll *o |llee. PhIRe (i)*l)

l_J _,,,Ioeo# It.e** (p,,_)
i_lltltt ¢oieolle 41leaf 1'tee (q_)

Cilltlili I SCrOll "_ f_l#|
m n

!!

_lj_ I HARDINO-LAW$ON ASSOCIATIS SOIL CLASSIFICATION (;HART PLATE.,..o.,o.0,o,_.,.,,.,.,o'"°,,,.,°"" 20
JobNO,2176,030.01 ..... Al:H:)r:.__.l_te..6/3/'____ Almm_da Naval Air StationI "_,_ 67



B-27

II I \ t_stmEt.Oo I /

-- I _ , ,u , _" . _'- _ I I m,xture compacted l
_ _ I _ / _ I I n)_)% I

. I ""1 I \ I Io _.ox,o"_m/,-I

!1

II
i 0 I0 20 30 40 I

! 1 MO,s_fco.,..._; I
) I SampleSouroe C aul co on

i _ -_')'" Dredgedslurrypond J 50% Sand, 50% BayMud (CH) J 18.0 110 J

II t I I ; i

J I HAIqDINO-I.AWSON AISOOIATBS MPACTI N TEST DATA PLATE J
_. ._ co...,,i.ot.o,......da.o,oo,.,.€0 0 _ i
1 | ,,,-, ...... _ _ Son;taryLand_!' Site _g !

_0t)NO ':'/o,u,_v.ul AlXX'"_.____Oate11/21/77 Alameda Naval Air Station !.. :;1 ,,!

I "_' 68



I , B-28

EquiomentB,: H:;llow Stem Auqer

I 0 Ground _rtL'o

Grout (Bentonite/Cement)
BROWN SILTY SAND (SM) "----l-------Bentonite Pellet Seal

I loose to medium dense, r.loist.with debris beginning at _2" _ Schedule _0 PVC Casino
!. 5 feet S-

-- Sand Pack - _!3 Lonestar10-

I "--_16- --2",Schedule _0 - 0.02"

Slotted PVC Screen

!

L DARK BROWN SANDY SILT
(_'.IL} - medium stiff, 2S-
sat ur ated

GRAY CLAY (CH)
soft, saturated

30- 2" _ Schedule q0 PVC Casing

m Bentonite Pellet Seal

I 3S- * Top of Casing -
Alameda Naval Air Station

Datum

I

I 45-

_ _mm _ Lq of _ 211 ,_,,_S_I_eo,i Ge_.,,_.,_s SanitaryLandfillSite
&_*_',_'_ _:_ AlamedaNavalAir Station

Alameda,Cahfomta

MLQ 2176.059.01 ,I.":.." I0/83
2171.011 o001

!



B-29

I _ Equil_rnent8': Hollow Stem Auaer

i+ i+j -Elevetim ! ! +, + Feet Date 7 :2 8 83

I " Grollfld Surflcqlr - Grout (Bentoni te _Cemen t)
BROWN SILTY SAND (SM) Bentonite Pellet Seal

loose, dry,

I moist with debris at 2 feet + _2" I_ Schedule _0 PVC Casing

I -- Sand Pack - #3 Lonestar

I 2" _ Schedule _0 - 0.02"
Slotted PVC Screen

!
DARK GRAY SILT (ML)

medium stiff, saturated
DARK GRAY SILTY SAND (SM)

loose, saturated

DARK GRAY SILT (MH)

I medium stiff, saturated

2" _ Schedule qOPVC Casing
I Bentonite Pellet Seal

I
!

40-

I
I 45-

I

_mzk_ t,mmmm_ Lol of lledm121 =....

I _"'_"_'+'_"_" San,tarvLandfi,, Site 3& ;,_'._,',_,.,:+t_, AlamedaNavalAir Station

r Alameda,California

am.. +-.", ".'It"= ..,_a ; ., . :,Arl =I, $I; :,*rl

MI_Q 2178r059.01 ._ : .,,." 10183
31 ?(I,OS9 0003



B-30

I
-- i 1 EClUil_mlnt6" Hollow Stem Auaer

! - Grail

BROWN SILTY SAND (SM) " : * Grout (Bentonite/Cement)

loose, dry, with debris - --2" O Schedule q0 PVC Casing

I at 1.0 feet Bentonite Pellet Seal
S- m

i change to gray in color --"
at 6 feet _----

_mm

I _ * Sand Pack - #3 Lonestar
10- --'_l

! -
15" 2" _ Schedule q0 - 0.02"

__ Slotted PVC Screen
| =,

20. --
m.,

DARK GRAY CLAYEY SAND ---'
_mmDi

(SC) - loose, saturated ---;

25- .--

30- __i
I -
I 3S _

I -m
: _ 2" _ Schedule _0 PVC Casing

DARK GRAY SILT (MH) 40-

I medium stiff, saturated

I 4S-

i-g,_s :_ ._ ,;s Sanitary Landfill Site

S3e,_;-w. ,', AlamedaNavalAir Station 4
Alameda,Cal,fom_a

..... ......._. ,:;,,_.,? _-', .,.,: _,MLQ 2176.059.01 . 10/83
' 2171.0511 OO@-,_'

I



B-31

- ]_ i eq.i_..,r, _o,o.st. Auqer

I BROWN GRAVELLY SILTY GroundSurface i
SAND (SM) - medium dense, Grout (Bentonite/C_ent)
moist, with debris beginning Bentonite Pellet Seal

at !. 0 feet 2" _ Schedule ;0 PVC Casing

i BROWN SILTY SAND (SM)
loose, saturated, with
debris

I Sand Pack - #3 Lonestar

I
2" _ Schedule _0 - 0.02"

BROWN CLAYEY SAND (SC) Slotted PVC Screen

I medium dense, saturated,with small amount of debris

i
GRAY SILTY SAND (SM)

medium dense, saturated

I
DARK GRAY CLAYEY SAND 2" _ Schedule _0 PVC Casinq

I (SC) - medium dense,satureted

I DARK GRAY SANDY CLAY(CH) - medium stiff,
saturated

I Bentonite Pellet Seal
40-

45- _

_ A,,.m,m. Lq of_ 33 . _ "-,"

e'_l.'_, 3_,.._ ,', Sanitary Landfill Site

'=_t :." ..... ",. AlamedaNavalAir Station
Alameda,Californ,e 'm,

MLQ 2178,059.01 . 10183 ": 31 711.0|9.00G_

I



i .... B-32

:_ Equipment 8" Hollow Stem_Auoer

Ground Surtl¢e

DARK BROWN GRAVELLY " c_ Grout (Bentonite/Cement)
SILTY SAND (SP) - loose,

i dry - _2" _ Schedule q0 PVC Casing

S- Bentonite Pelle!t Seal

I -
DARK GRAY SILTY SANDY

(SM) - loose, saturated, Sand Pack- #3iLonestar
10-

with debris i

I
15- _2" _ Schedule _tO- 0.02"

Slotted PVC Screen

! -1111
1

GRAY CLAYEY SAND (SC)

| 20 -medium dense, saturated - !!
l
l

l

I
l

l

l
l

25- --"l

| -

I 30- : 2" g Sch,_lule _0 PVC Casing

36- _
!

i

GRAY SILT (MH)

| -- i

4S- i

i

I Nera_ I.mwm _ Lq of _ 24 -_ " ""
Z-';et,, 3-. ; ,:, Sanitary Landfill Site " 6'- -_*,_'.-. ,'_ AlamGdaNavalAir Station

Alamedl, California

MLQ 2176r059.01 10183 i "*_)
11 li.OII OQM

!



B-33! ,
_' EQu0Dmen! 6" Hollow Stem Auqer

I Gr, _nd :BROWN SILTY SAND (SM) Grout (Bentonite/Cement)
loose, moist, with debris .Bentonite Pellet Seal

I _J Schedule ;0 PVC Casing
S

!
Sand Pack =3 Lonestar

J 15 _ Schedule q0 0.02"

I ___ Slotted PVC Screen

GRAY CLAYEY SAND (SC)
loose, saturated

I
I

GRAY BROWN CLAY (CH) _ Schedule q0 PVC Casing

j medium stiff, saturated

I
40-

I
4S

_,aq _,,N. ,_m_ne. Lollof Iloriml 2S °__-_._;

I "_ """ _'"" '" :'" San,tarv Landfi,, Site 7 ....
• =_ • • ...- Alameda NavalA0rStation

Alameda.California

MLQ 2176,059.01 • 10/83 '"__21 741.081 00_ +;

I
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I

PRESENT LOCATION OF
LANDFILLS:

• SITE 2 SITE I

I PRESENT LOCATION OF OAKLAND INNER
AIRCRAFT RUNWAYS HARBOR

I

SEAPLANE
m BERTHING

AREA
HISTORICALAERIALPHOTO

FEBRUARY18, 1939
NAVAL AIR STA'nON

ALAMEDA, CAUFORNIA

II Pff_AR_

WESTERNDIVISION
NAVAL FACILI_ES ENGINEERINGCOM.

REFERENCE: SAN BRUNO, CALIFORNIA
'j

m _._L _OT_ FE_ARY 1_ 19_

DATE: N.T.S. I 186-011_-A10I_AI.E_ P*--1Z,-_Ill DRA'_INGNUMBERI FIGUREC-1
im





II

i

HISTORICALAERIAL PHOTO
II MAY 3, 1957

NAVAL AIR STA'NON

ALAMEDA, CALIFORNIA

m PREPAREDFOR

WESTERN DIV1 S]ON

,. NAVAL FACILITIES ENGINEERING COM.

REFERENCE: SAN BRUNO, CAUFORNIA
,j

iI AERIALPHOTOG_APHMAY 3, lg57

PHOTONO. AV-253--06--23 DATE: 9-13--_ ID_ID_AL_ N"_._ t FIGURE C -3 , 88-O_8-A12DRAWINGNUk_BER

D



HISTORICALAERIAL PHOTO
m MAY 19. 1969

NAVAL AIR STA]ION
ALAMEDA,CAUFORNIA

Ill PREPAREDFOR

WESTERNDIVISION
•. NAVAL FACIUTIES ENGINEERING COM.

, j REFERENCE: SAN BRUNO, CALIFORNIA

._°._*_,_+.,_ _anott-teJfinvironmental
m AlgALPHo'r(_RAPHWAYlg, 1969

PHOTO NO. DAI_.: 9--13--68 DRA'61NCNUMBER

AV-902--03-07 I _,Aj,._ N,T.._ , _I_URE C;__ 18__01B_A13
U



F

Ill

APRIL 30, 1973

P

REFERENCE: SAN BRUNO,

"__ '_'_-_"_ _.,anon|e I':nvironmental

PHOTONO.AV-1100--0_--06 I°A'_scALeN.T.S._I_-=II FIGURE C-5 _,s-ole-A14
Ill





N



Ill

N

iI

III

II

im

m

m

=,J

W

HISTORICALAERIALPHOTO
MAY 15, 1985

NAVALAIR 5TA310N
4 ALAMEDA, CALIFORNIA

I1_ PRIMPAREOFOR

WESTERN DIVISION
_. NAVAL FACILITIES ENGINEERING COM.

REFERENCE: SAN BRUNO, CALIFORNIA

..°,_._- ='_,' _noieJfinvironmental
lib AEPJALPHOTOGRAPHMAY15, lgl_

PHOTO NO. AV--2640-03"-04 DATEJ 9--13--88 IIs¢_ N.T.S, I FIGURE C-8 . _'_.,LV_INaM_m_^_.INUUa{R
n



I

i

im

i

im

i

it

m_'

i

i

m

n

HISTORICALAERIAL PHOTO
im MARCH 30, 1988

NAVAL AIR STA'nON
ALAMEDA, CALIFORNIA

I PRL'PAREDFOR

WESTERN DIVISION

t,- NAVAL FACIU"r]ES ENGINEERING COM.
REFERENCE: SAN BRUNO, CALIFORNIA

J

1 AERIALPHOTOGRAPHMAR_H 30, lg88

I_ I 1"°"°-• N.T.S.

II
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E-1

I
RICHARDJ. GREENWOOD

ProjectManager

I Education

M.S.,GeotechnicalEngineering,UtahStateUniversity,1978

I B.S.,CivilEngineering,UtahStateUniversity,1976
Registrations

l ProfessionalEngineer:California,Colorado

Affiliations

I AmericanSocietyof CivilEngineers
Societyof MiningEngineersof AIME

m ExperienceandBackground

Mr. Greenwoodhas over11 yearsof engineeringexperiencewith

oversixyearsof experiencein investigation,engineeringdesignandconstructionof groundwatercontroland groundwater
remediation.He has beendirectlyresponsibleforengineering,

l costcontroland projectmanagementof bothhazardousandnon-hazardoussites. Non-hazardousprojectshaveincluded:water
resourceplanningandmanagementforbothconfinedand unconfined
aquifersystems;seepagedmodelingcontrolandwatersupply
managementforlargeearthdam projectand piezometricandpore
pressureinfluencein bothfoundationand slopestability
evaluations.Hazardousprojectshaveincluded:feasibility
studies,remedialinvestigation,design,construction,

m containment,and clean-upworksitescontaminatedwithvolatileorganics,acids,pesticides,metals,aromaticsand uranium.

i Priorto joiningCanonieEnvironmentalServicesCorp.,Mr.Greenwoodwas involvedin numerousfieldand analyticalprograms
including:

I o Designand constructionsupervisionof small,medium,andlargeearthdams. Dam typesincludedwaterresource,flood
control,mining,andhazardouswaste.

l o Hydrologicanalysisandhydraulicdesignof ditchesand
conveyancestructuresfor controlof surfacewaterforlarge
surfacecoalmines;floodplainpredictionfor largeriver

I courses;minesequenceplanningforsurfaceand undergroundcoalmines;slopestabilityanalysison steepslopehigh-
wallsforlargesurfacecoalmines;researchanddevelopment

l of methodsfor backfillingshaftsand tunnelsin conjunctiondiction,anddesignof remedialworkfor subsidedareas;
designof portalaccessopeningsforundergroundmines;and
causeevaluationanddesignof stabilizationmeasuresfor

I landslideareasinminedareas.

I CanonteEnvironmental



E-2

I
(Richard J. Greenwood) 2

o Trafficsurveys;trafficpredictionand analysis;pavement

I design;designof timberroads;designof detentionpondsanddrainageandconveyancestructuresfor shoppingcenters,
residentialsubdivisionsandmulti-familydevelopments;
designof sewagetreatmentfacilitiesin remoteforestareas;

I preparingandfilinglegaldescriptionsof propertyboundariesandperformingpropertysurveys.

I o Evaluationof retainingstructuresfor highwayembankmentssupportedwithrockanchortiebacksanddrilledcaissons;
liquefactionanalysisfortailingsembankments;cause
evaluationof foundationand structuraldamageto school

m buildings;subsurfaceinvestigationanddesignof foundationsfor residentialdevelopments,commercialbuildings,and
electricalpowerplants.

m o Experiencewithcomputerprogramminganddesignin Basicand
Fortran.Designof CADDsystemsfor civilandgeotechnical
engineeringandgeotechnicaltesting.Usageandevaluation
of groundwaterflowusingseepageandgroundwaterflow

m models.

I PublicationsGreenwood,R. J., 1979,"Developmentof a Liquefactionopportunity
Map forCacheValley,Utah",Master'sThesis,UtahState

m_ University,Logan,Utah.
Taylor,M. J. andR. J. Greenwood,November1981,"Classification
andSurfaceWaterControls- NonwaterImpoundingMineWaste

m Structures",Proceedinqsof theSymposiumon Oesiqnof Non-ImpoundinqMineWasteDumps,Societyof MiningEngineersof AIME,
Denver,Colorado.

m Greenwood,R. J., 1984,"Microcomputersin CivilEngineering-
SmallBusinessApplications',Proceedinas- SecondNational
Conferenceon Microcomouter_in CivilEnaineerinq,American

I Societyof CivilEngineering.
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l TECHNICAL GUIDANCE MANUALSOLID WASTE DISPOSAL PROGRAM

l SOLID WASTE WATER QUALITY ASSESSMENT TESTS (SWATs)
PROPOSALS AND REPORTS

I I. PREFACE

I It has long been known that solid waste disposal sites designedto receive only domestic or commercial waste also receive some
hazardous waste. It is nearly impossible to prevent some

i hazardous wastes from entering these sites. For many years, mostregulatory agency staff felt that only small quantities of
hazardous wastes were received by ordinary solid waste disposal
sites. Further, it was largely perceived that this hazardous

l waste would be diluted or adsorbed by the rubbish to the pointwhere significant quantities, if any, would not reach ground
water.

l In recent years, however, we have seen scattered indications that
hazardous wastes in ordinary disposal sites might be more of a
problem than we had anticipated. Solvents and pesticides have
been found in ground water under disposal sites and in landfill
gases emanating from the soil.

I Based on these findings, legislation has been passed whichrequires all solid waste operators to demonstrate whether these
indications of hazardous waste leakage are representative of a

i serious, widespread problem or are rare exceptions.

!
!
!
!
!

I

!
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I II. INTRODUCTION
A. BACKGROUND

I In 1984, Section 13273 was added to the Water Code.L This
Section required the State Water Resources Control Board
(State Board) to rank al_ solid waste disposal sites

I t_rou_hout thq State on t_ b_sis of the oo_ential threatthey may pose to water quality. Further, this Section
mandates that these sites be tested to determine whether

I there is hazardous waste leakage from the site.
The State Board approved a ranked list of approximately 2,100

i active and inactive solid waste disposal sites in December,1985. Revised rankings were adopted by the State Board in
October and December, 1986 and December, 1987. The most
recently approved list contains over 2,200 sites, consisting

I of ]4 ranks of 150 sites each, and a 15th partially filledrank.

Water Code Section 13273 requires the operators (and/or
owners} of solid waste disposal sites to submit a Solid Waste
Water Quality Assessment Test (SWAT) report to the
appropriate California Regional Water Quality Control Board

I Board). z The SWAT are due the first day of
(Regional reports

July each year, depending on their ranking, with Rank I sites

i due July I, 1987 (see Section II.C.).

!

I SChapter 1532, Statutes of 1984 (sometimes known as the
Calderon Act after its author}. This law added Sections 66795.53

I and - 54 to the California Code of Regulations; Sections 40511,41805.5,'and 4231.5 to the Health and Safety Code; and Section
13273 to the Water Code. There wet@ subsequent amendments to some
of these Sections in 1986 and 1987. Copies of all relevant laws

I are contained in Appendix Number I.
tUnder Section 41805.5 of the Health and Safety Code,

I Air-SWAT reports are required to be submitted to theAir Resources Board. Only Water-SWATs are addressed in this
document.

2

!
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As per Subsection 13_'7"](b), the- .':,W..VI'l._.l>t,rl must. ,_OlJtain:

I 1. An analysis of the ._uJ'f'ace iXlld _.l'(_lll_fl I_tl.,.'l' t>II, under,
and within one rail,: of a ._otid ,_tx._r,, (liapo._al sile to

I pro\'ide a reliable tt_dication of _.hethur thet't, i.., an._leakage of hazardous _'ast.e;atld

i 2. A chemical characterization of the soil-pore liquid inthose areas which at'e likely to be affected it"I.il,.solid
t.'astedisposal sit,.,is leaking, _xscompared t(,
geologically similar areas rtear the solid l.'astedisposal

I site which have not been _:ffe(;tedby lenkage of wastedist..hatee.

l Subsection 13273(b) states that a qualified profes._.ionalmustcertify that. the report contain.% all ,)fthe information
required above as w.e[l us an.?"additional information requlred
by t.heRegional Board. This cett.ification must !,etnl,debv a

l professional meeting t.h, follol.,[ngCltVxtjfic.;ttiol,s:

1. _lusI be r_:gist.t;r_*,l t,r ('t.t'tifi_d us:

I a. A Registered G,.,,logisl t'e.'gislered plar'suant to
Business and Professions (B&P) Code Sectit,n 7850, or

b. A Certified Engineet'ing Geologist certified pursuant
to B&P Code Section 7842, or

l c. A Registered Civil Engineer registered pursuant toB&P Code Section 6762, and,

l 2. Must have at least l'iv_._ years exl_et'iencein ground waterhydrology.

Based on the Regional Board's prior experience with similar

l investigations and reports, it was r_.cognized that the siteoperator's preparation o["a SWAT investigation proposal was a
necessary first, step. Although Water tode Section 13273

l makes no mention of a proposal, Sectioll 13267 or"the samecode authorizes Regional Boards to require submit tttlof
technical reports. Thus, a SWAT inv,.._ti.EaLionpt'oposal,
containinl[ detailed plans for the wot.k required for this

l should be prepared at least a before the SWAT
program, year
report due date. Further, the Regional Boards are urged to
require that the proposal be prepared by a person having the

same qualifications as required for the cert.ifi(:ati,>r,of aSWAT report.

I
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!
B. PURPOSE

I This Technical Guidance Manual /Manual) addresses the
contents of the SWAT proposals and reports. It draws upon

I two draft technical guidance documents, dated March andOctober, 1986, as well as various guidance memoranda,
literature, and other relevant sources.

l The Manual provides guidance for:

I. The preparation of adequate SWAT proposals and SWAT

I reports to meet the requirements set forth in Water CodeSection 13273, and

i 2. The review of SWAT proposals and reports byRegional Board staff.

The Manual's contents are not regulations; thus site specific

I considerations should dictate how closely the Manual'sprocedures are followed. However, the Regional Boards may
wish to ask the site owner/operator to justify any omissions
on the basis that local circumstances make them unnecessary
and that the final results will not be compromised. (For
example, a site having average ground water levels above most
of the refuse wi]l not need unsaturated zone monitoring since

l there is no unsaturated zone.)
Use of procedures different than those suggested in this

I Manual should also be justified on the basis that theproposed substitute procedure will provide data that is
equally or more reliable than that discussed in the Manual.

l For example, a newly developed lysimeter design might besubstituted for the current procedures if it is more suitable
for the soils underlying the site.

I It is intended that this Manual be a dynamic document. Assignificant advances in the fields of ground, vadose zone,
and surface water sampling and other germane subjects are
developed, addenda or corrections to this Manual will be

l prepared and distributed.

C. WAIVERS

l The SWAT law contains one clause for which waivers for the
SWAT work may be granted. Water Code Subsection 13273(c)

i states, "If the regional board determines that theinformation specified in paragraph (I) [surface and ground

4

!
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I water sampling] or {2} {soil-pore
liquid sampling] is not

needed because other information demonstrates that hazardous

wastes are migrating into the water, the regional board may

I waive the requirement to submit this information specified inparagraphs (I) and (2) of subdivision {b}." Thus, for those
sites where existing monitoring systems or other available

data indicate that there is hazardous waste leakage, the

I Regional Board may grant a waiver.

In those cases where hazardous waste is leaking from the

I site, ongoing investigations should be capable of determiningthe extent of the leakage and whether there are any
additional leakage areas. These investigations are covered

I under Subchapter 15 and Water Code Sections 13301 and 13304.
If a waiver is granted, the Regional Board must notify the
California Department of Health Services (DHS} and must take

I remedial action pursuant to Chapter 5 {Section 13300 et.seq.}.

l D. INCORPORATIONOF SUBCHAPTER15 REQUIREMENTS
The technical requirements of the SWAT program and
Subchapter 15' have a substantial overlap. Owners of active
solid waste disposal sites were required to submit to the
Regional Board by mid-1985 a proposed monitoring program that
would meet the requirements of Articles 5 and 9 of

I Subchapter 15. Wherever such a program was implemented, itshould have met all or most of the SWAT requirements. There
are, however, some important differences between the two

I programs:
I. Water Code Section 13273 is written in language that can

I be interpreted as requiring only a single sample persampling point. Since almost all of California has
distinctly wet and dry seasons, _ter quality may
likewise have a seasonal variation. During and

I immediately following the wet season, infiltratingrainfall may dilute and reduce the mineral concentrations

of existing vadose zone and ground water. On the other

I hand, following the infiltration of precipitation from amajor storm through waste, a distinct "slug" of degraded
water may be found moving toward or within the zone of

I *California Code of Regulations, Title 23, Chapter 3,
Subchapter 15, "Disposal of Waste to Land".

!
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I
saturation. A further complication is that a "slug" of

I leachate may take many months to move from the site to aparticular monitoring well. Therefore, the general rule
should be that a reliable indication of ground water

I quality can only be obtained from a suite of at leastfour quarterly samples. Any site operator submitting
sample data that does not meet the above criteria must

I demonstrate that his site is different from the general
rule stated above.

2. Subchapter 15 only mandates water quality monitoring of

I active sites. The SWAT law makes no distinction betweenactive and inactive sites.

i 3. Subchapter 15's requirements for unsaturated (vadose}zone sampling apply only "if feasible". The SWAT law
contains no such exception.

I Disposal site operators with active sites on the StateBoard's ranked SWAT list should comply with the monitoring
requirements in Subchapter 15 at the same time they complete
the SWAT report. Disposal site operators should contact
their Regional Boards for site specific information on
Subchapter 15 compliance. Disposal site operators in the

i process of implementing Subchapter 15 requirements may findthat many of their SWAT Program requirements will have been
satisfied with their Subchapter 15 efforts. In these cases,
the required SWAT will summarize the ongoing Subchapter 15

efforts and report on the specific hazardous waste testresults required by the Regional Board. Hence, for all
references contained in this guidance, unless otherwise

i noted, refer to code sections found in Title 23, Chapter 3,Subchapter 15 of the California Code of Regulations.

I
I
I
l

6
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I
III. SWAT PROPOSALS

l The purpose of a SWAT proposalis threefold:• Provide to the Regional Board all relevant background
information and supporting data for the proposed SWAT

l investigation.
• Provide to the Regional Board an outline of the

investigation plan, including the location, design, andrationale for all monitoring and sampling stations.

• Provide the site operator an early opportunity to adjust

l the SWAT investigation plans in order to meet themandates of the law and the requirements of the
Regional Board.

l In most cases, a preliminary (pre-proposal) hydrogeologic
assessment of the site willbe necessary. This should include a
thorough inventory of all availablesite and regional data, such
as existing maps and literature, well data, water quality
analyses, etc. If additional background information is needed,
the operator may wish to install piezometers or exploratory

l boreholes, do site specific geologic mapping, or take othermeasure s to establish hydraulic gradients, aquifer
characteristics, etc. The Regional Board staff may wish to

l confer with the site operator at this stage to ensure that thenecessary preliminary assessment work is being done.

The following sections (III.A through III.F) provide an outline

l of the items which should be addressed in the SWAT proposal. Itis expected that much of the requested data will not be available
for older and/or smaller sites. In such cases, the Regional

l Boards should determine whether any of the omitted data arecritical for successful completion of the SWAT report. In such
cases, they should require that these data or equivalent
alternative data be obtained by the site operator.

l Site data previously submitted to the Regional Board under
another program need not be resubmitted; however, it must be

I clearly and accurately referenced.

1
7

l
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I A. GENERAL SITE INFORMATIONThis section is designed to give all relevant background data
concerning the disposal site.

I I. SITE NAME: Include the preferred name and all previous
names used for the facility.

I 2. SITE LOCATION: Data submitted should include both
general information necessary for determinin_ where the
site is located and, also, data showing where on the site

I property waste has been placed. All of the followingshould be submitted:

I a. A scaled map showing the relationship of the site tohighways, communities and other cultural features.

b. A street address, if available, or general location.

I c. Township, range, section, and fractional section, if
available.

I d. County Assessor's parcel map showing site boundaries.

e. Other types of maps or descriptive matter that
provide equivalent information useful for specifying
the site and waste location.

I 3. OWNERS/OPERATORS: Include current property owner(s} andsite operator(s) of the facility. Include names, current
mailing addresses and telephone numbers.

I 4, CURRENT PERMITS AND/OR REGULATORY ORDERS: Reference all
relevant permits and orders (copies need not be submitted
unless specifically requested by the Regional Board).

I 5. SITE HISTORY:

I a. Identify names and current addresses, and duration ofinvolvement for all past site owners and operators.

b. Describe past and present modes of operation used st

I the site.

I
I 8
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6. WASTE DISPOSAL HISTORY:

i a. [ncludea description of the types, quantities,
i states concentrations,physics , and disposal

locations in the site. Thisof wastes contained

i lude information
should inc for all previous

Wastes andoperations, waste constituents should be
identifiedspecifically according to the most

i nomenclature ,
descriptive . This should include if
possible, reference numbers for listings established
by DHS in Section 66680, Title 22, California Code of

i Regulations.
b. Include a description of waste disposal methods

specifying waste mixing and management practices.

i 7. SITE CONSTRUCTION DETAILS (Section 2596(a)(I)).

i a. Include detailed information on liners including:
(1) Liner material specifications and testing.

(2) Method of placement and other constructiondetails.

i (3) Quality assurance/quality control procedures.
(4) Subsequent inspections, repairs, etc.

i b. If leachate collection and removal
a system pursuant

to Section 2557 is present, include construction
details and specifications along with a represent-

i ative analysis of leachate. Include a summary of allprevious analyses.

i 8. SITE CLOSIn_EDETAILS:
a. Date operations ceased.

i b. Date closure plan was approved. (If site closure wasphased, provide map showing closure dates for each
ofportion the site.)

i on ( ,c. Details final treatment processes mixing
treatment echemical , burial, removal, tc.).

and quality of all waste left .

d. Quantity in place

9
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I specifications (same details as for Liners,
e. Cover

7a. above). Specify if cover is final cover.

I f. Description of landfill gas collection system and gascondensate disposal method.

g. Description of occurrences of settlement or cracking.

I 9. CURRENT AND PROPOSED LAND USE:

l Describe the present and proposed {if known) land use ofthe disposal site property and the present and proposed
land use patterns existing within 0.5 mile of the

I disposal site.
B. SITE ASSESSMENT

I This section is designed to describe the andgeology
hydrogeology of the site as necessary to justify all
monitoring station locations and designs {Section 2596(a)).

I I. GEOLOGIC OVERVIEW

a. REGIONAL DATA:

{I) Excerpts of all relevant published geologic
information that is referenced in the SWAT

I proposal.
(2) Topographic maps, geologic maps, and air photos

I (if available) of the disposal site area.Include locations of all springs, seeps, and
surface flows within one mile of the facility
boundaries.

I (3} Regional geologic cross sections.

I (4) Regional soil surveys (available through theU.S. Soil Conservation Service) within one mile
of the facility boundaries.

I (5} All available well logs within mile of the
one

facility boundaries, along with a map showing
locations and functions of all wells (i.e.,

I monitoring, production, etc.).

I I0

!
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I
b. SITE-SPECIFIC DATA:

I (I) Surface and subsurface geologic maps, and a
description of the geologic structure of the
waste site, including the lithology, thickness,

I strike, and dip of bedding; the location,
attitude, and condition (tight, open, clay- or
gypsum-filled, etc.) of any fractures or faults;

I the nature, type (anticlinal, synclinal, etc.),and orientation of any folds; and all other
structural data relevant to ground water and

i pollutant movement.
(2) Logs and a location map of all monitoring and

other wells drilled for this facility (see

I Appendix 3: Geologic Well Log Description).
(3) Trench logs (if available).

I (4) Geologic cross-sections: These sections should
be both perpendicular to, and along the regional
structure.

2. HYDROGEOLOGIC OVERVIEW

I a. REGIONAL DATA: Include a summary Of all relevantpublished reEional hydrologic and hydrogeologic
information. If referenced reports are not readily
available, copies of the appropriate data should be

I submitted (Section 2595(c)).

b. SITE-SPECIFIC DATA: Include the following:

I (I) Well logs and completion reports from pilot
holes, wells, or any prior piezometer
construction (see Appendix 3: Geologic Well Log

I Description).

(2) All prior water level measurement data (see

I Appendix 5: Piezometer Desiln and Placement).

(3) All prior analytical.'datafrom surface waters,

i ground waters or vadose zone soil pore liquidsunder or adjacent to the landfill (see
Appendix 5: Physical Analysis of Soil Samples).

I
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I C. PROPOSED MONITORING/SAMPLING STATIONS

I. SURFACE WATER SAMPLING: Proposed locations and

I sampling methodology together with supporting ratlcnalefor each.

2. VADOSE ZONE SAMPLING: Proposed lecations and vadose zone

I together with supporting rationale
sampling methodology
for each (see Appendix 6: Vadose Zone Monitoring}
(Section 2559).

I 3. GROUND WATER SAMPLING: Proposed locations and ground
water monitoring well design, along with supporting

i rationale for each (see Appendix 7: Monitoring WellDesign and Placement) [Section 2555(c),(d},(e),(f),(g) &
Section 2596(a)].

I D. PROPOSED SAMPLING PROCEDURES
Full details should be provided on all proposed surface,

I vadose, and ground water sampling methods (see Appendix 2:Sampling Procedures) (Section 2855}.

E. PROPOSED CHEMICAL ANALYTICAL METHODS

An important consideration in implementing the SWAT program
is the assumption that solid waste disposal sites will

I contain some wastes that were not expected to be present. Itis easy to picture circumstances where site users have
brought in hazardous wastes, knowingly or unknowingly, for
disposal at a site intended for common domestic waste only.

I analytical used must be aimed
Therefore, the chemical methods
not at the determination of what is known to be present, but
rather, what might be present (see Appendix 2, Section G:

I Methods of Analyses).
F. PROPOSED QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

I One of the responsibilities of the operator is to ensure
the reliability and validity of field and analytical
Imboratory data gathered as part of the overall ground

I water monitoring program.
The operator's sampling and analysis plan must explicitly

I describe the QA/QC program that will be used in the fieldand laboratory. (see Appendix 2, Section H: Quality
Assurance/Quality Control}.

!
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I IV. SWAT REPORTS

All SkA'r reports _,ill be thoroughly reviewed to determine

I _hether they fully comply with the law and provide adequateclara to support the required findings. Matters of special

importan,-.e include:

I CONTAIN AN EXECUTIVE SUMMARY OF THE KEY
A. DOES THE REPORT

FINDINGS AND CONCLUSIONS? The SWAT report's executive

summary should contain the following:

I I. bor each type of sampling (monitoring) method
(surface, vadose zone, and ground _.'ater):

I • Number of monitoring points.

• Number of ._ampling events per monitoring point.

I • b:videnee of waste leakage (hazardous, non-

h_tza rdous, or none ) .

Z. Is there evider, ce of hazardous waste in the _aste

disposal si te'_

I PERSON CERTIFYING THE REPORT QUALIFIED? Water Code
B. IS THE

_ubseetion 13273(b} states:

I "(b)...a registered geologist, ...a certifiedehgineerLng _eologi-_t, ...or a civil engineer,

...Nho h.ls at least five years' experience in

I grot,r,d_ater hydrol.ogy, shall certify that ther_.l)ort ,.¢,ntains _tl] of the following
i.nform:tl ion ....

I The report must c_,utairt clear evidence that the personcertifying tile report fully meets the above requirements.

The person'._ [i_ense ,lumber and expiration date should be

I given together l_ith a thorough description of theirqualifying experience.

C. IS ALL THE REQUIRED INFORMATION PROVIDED? Water Code

I Subsection 13273(b) continues with a description ofrequired data:

I "{l ) An analysis of the surface and groundwater on,under, and _._ithin one mile o_..the solid waste disposal

13
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sate to provide a reliable indication whether there is

I any leakage of hazardous waste."

"(2) A chemical characterization of the soil-pore

I liquid in those areas which are likely to be affectedif the solid waste disposal site is leaking, as

compared to geologically similar areas near the solid

I waste disposal site which have not been affected byleakage or waste discharge."

Emphasis should be placed on the following considerations:

I I. ARE YOU CONVINCED THAT THE MONITORING STATIONS PROVIDE
RELIABLE DATA ON THE CHEMICAL CHARACTER OF THE WATER?

I Do all monitorin_ stations comp[_ with Subchapter 15,
Articles 5 and 9? Does the sampling program provide

I representative samples of ground water, surface water(if appropriate), and unsaturated zone water from all
significant potential pollutant escape routes? Are
the sampling point_ capable of intercepting pollutant

I movement that occurs for only a short period each year(i.e., after a heavy rainfall or as a result of nearby
seasonal heavy pumping)?

2. DOES THE REPORT PROVIDE ADEQUATE DATA FROM THE
FOLLOWINGLIST TO VALIDATETHE FINAL LOCATIONAND AS-
BUILT DESIGN FOR EACH MONITORINGPOINT?

I • Site improvements and locations of waste.

I • Site geology.
• Site hydrogeology.

I • Site soils data.

• Other relevant information.

I Enough data should be provided so that the reviewer,
given the same information, would select the same

I monitoring network locations and designs as thoseconstructed. The report should include geologic
cross-sections, ground water gradient data, and other

i supporting rationale for the location, depth, arid

I 14
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methods for each sampling point. This discussion also

l should support the numbers of monitoring pointsrelative to the size, shape, and location of each
significant potential escape route.

l Much of this information have been included ip the
may

proposal; however, initial assessment of site
conditions may prove to be significantly different

I than actual subsurface condit_.ons discovered duringdrilling and exploration. If actual conditions are
similar to those initially described, a brief
discussion here with reference to the proposal would

l be appropriate.

3. DOES THE REPORT DESCRIBE ADEQUATE INSTALLATION QUALITY

l CONTROLAND QUALITY ASSURANCEMEASURESTO ENSURETHATALL MONITORINGSTATIONSWILL WORK PROPERLY?

l Improperly installed stations can be a vehicle formovement of pollutants into heretofore clean aquifers.
In addition, i£ they produce non-representative
samples (i.e., diluted or de-gassed) they can lead to
erroneous data and a false sense of security. An
incorrectly installed lysimeter that cannot obtain a
water sample gives false data on the presence of water

l in the formation and prevents one from obtaining dataon its quality. The SWAT report should contain as-
built details and rationale for locations and
construction designs for all sampling (monitoring)

E stations.

4. WERE THE SAMPLING METHODS APPROPRIATE TO OBTAIN

i RELIABLE AND REPRESENTATIVE DATA?
The sampling procedures should have been capable of

I obtaining fresh, representative samples of the waterwith no significant loss of volatile organic chemicals
or undue dilution of the samples.

l 5. WERE APPROPRIATE CHEMICAL ANALYTICAL AND QUALITYCONTROL METHODS USED?

l The analytical methods used should have been capableot"providing data on any significant quantities of
hazardous substances that could be leaking from the
disposal site. Have standard quality control

I procedures (blanks, spikes, etc.] been employed?
15
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I Did the analytical, laboratory have the appropriatecertifications?

I 6. HAVE ENOUGH SAMPLES BEEN TAKEN TO PROVIDE INDICATIONOF ANY SEASONAL VARIATIONS OF WATER QUALITY?

i This is especially important where pollutant movement
is related to periods of heavy rainfall. Unless

exceptional circumstances are demonstrated, quarterly

samples should be required.

I D. DOES THE REPORT CONTAIN A REASONABLE INTERPRETATION OF THE
BASIC DATA INDICATING WHETHER HAZARDOUS WASTE IS LEAKING

I FROM THE SOLID WASTE DISPOSAL SITE?
• There should be a fulldescription of the chemical

quality of surface, vadose zone, and ground water

I under and adjacent to the waste disposal site.
• The report must contain all relevant analytical

I data, not just a summary of results.
• Chemical data should be accompanied by a

description of the analytical methods used and a
discussion of all quality control measures,
including chain-of-custody documents, spikes,

- blanks, etc.

I • Are the SWAT report conclusions consistent with the
findings and conclusions of the Air-SWAT report?

I 1. DETERMINATION OF LEAKAGE

As discussed above, chemical analytical work must be

I _ aimed at a determination of what constituents might bepresent. If a chemical constituent is found that is
not naturally occurring in water (e.g., vinyl

I chloride) and is absent from upgradient waters, thesefacts alone indicate the heavy probability of site
leakage. In some cases, a positive determination of
whether leakage has occurred may require a statistical

I analysis of data from upgradient and downgradientwell_.

!
I 16
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2. FINDING OF HAZARDOUS WASTE LEAKAGE

I Water Code Subsection 13273(e) requires the Regional
Board to make a finding whether any hazardous waste

i has migrated into the water. The question of whether
a water sample from one of the site's monitoring
(sampling) points is hazardous can be answered by

referring to the California Code of Regulations,

I Title 22, Article II, Sections 66693 et seq.

More frequently, however, sample analyses will

I indicate the presence of hazardous constituents listedin Title 22, Article 9, Section 66680 rather than
hazardous waste, per se. Most of the constituents
will be at concentrations below the Soluble Threshold

I Limit Concenlration (STLC) or equivalent levels. Whenthis occurs, all the circumstances of the determin-
ation must be examined. Certainly, any finding of a

I hazardous waste constituent at levels above backgroundconcentrations is a cause o_ concern.

In some cases, hazardous waste will be the source of
the pollutants found at the monitoring point.
Preferring to err on the safe side, assume that
significant dilution and/or attenuation of the

I hazardous waste constituent has occurred.
In those cases where it is questionable that the

i pollutant source i_sshazardous waste in the disposalsite, continued monitoring is critical. It must be
determined whether the given chemical concentrations
are indicative of a hazardous waste source which will

I continue to degrade the water, or are temporal ornaturally occurring constituents which do not indicate
a problem.

I E. REJECTION OF INADEQUATE REPORTS

Water Code Section 13273 states:

I "(d) The regional board shall examine the report
submitted pursuant to subdivision (b) and determine

I whether the number, location, and design of the wellsand the soiling (sic) testing could detect any
leachate buildup, leachate migration, or hazardous
waste migration, if the regional board determines

that the monitoring program could detect the leachate

17
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and hazardous waste, the regional board shall take the

i action specified in subdivision (e). If the regionalboard determines that the monitoring program was
inadequate, the regional board shall require the solid

I waste disposal site to correct the monitoring programand resubmit the solid waste assessment test based on
the results from the corrected program."

i The SWAT meet all the criteria set forth inreport must
Section 13273. A SWAT report should be returned for
modifications if:

I • The report fails to fulfill any of the law's
requirements.

I • It lacks the required professional certification,
as per Subsection 13273(b).

I • It is not complete in its sampling of ground water,surface water (if applicable), and unsaturated zone
water, as required by Subsections 13273(b)(I) and

I (2); both with regard.to space (consider three-dimensions!) and time

• It does not provide adequate rationale for the
location and design of each monitoring station to
allow the Regional Board to make the determination
specified in Subsection 13273(d).

i • It does not provide convincing evidence that
supports its conclusions regarding hazardous waste
leakage and does not allow the Regional Board to

I make the determination specified
in

Subsection 13273(e).

I
!
!
!
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APPENDIX I: APPLICABLE LAWS

I A. GOVERNMENT CODE

'['LT[,E7.3. ._olid Waste Ha,lags.meat, Resource Recovery, and

i l_ecyc I i.ngCIIAPTER :_. Enforcement Progr;_,,

ARTICLE 1. Administt.atLve Enforcement and Remedies

Avails[J|,-. to all Enforcement Agency

I Section

66796.53. Enforcement order or action; explanatory and
m justifying statement to other agencies; time;
| inspection of site; receipt of complaint by

wrong agency; action by agency or written
explanation required

(_) At Least I0 ,lay_ before issuing an enforcement order

_h_:h i._,,,,t for an ,_m,,rgerk(-y,within 5 days after issuing an

I en_o,',:t.mentc,r'd(:y"for an emergency, and within 15 days after,]Jseo\eriJ_ga violation of"a state Law, regulation, or permit,
_" a l,,ca|(,rdinat,_:,.,rule, reRulation, [kcense, or permit,
|'_,ra ._o]id ,,'astt:di._I,osalsite which is likely to result in
al, enforcement o,:t.ion, the followin£ agencies shall provide n
,_ritten stat.,'m,,nt providing an e×p]anation of, and

.justification for, the enforcement order or a description of

I the vi,,]at.i,,n in the l',,I },,wing manner:

(I) Th,_ enfot_:t,.:,.,ntagen_.y :_hnl] provide the statement to

the _.,,r:al(.alJfor'ni,_'e.gionalwater quality control board, theI,,,.:_I_,il"poIlut:£,_nco,,tro[ dislri.ct or air quality management
district, and the State Department of Health Services.

I (2) :\ Ca|ifornia regional water quality control boardshall provkde the statem_:nt t.o the enforcement agency, the

|coal air pollution control district or air quality management

I ,Ikstrict, and the ,_t.atr- Department of Health Services.
(3) An air pollut ion control district or an air quality

,,uuagemHht dist. ri,-t .,.h_k] {)rovi,lu the statement to the

_nforcement the <a[ifornia regional water
agency, quality

control board, and the State l._epartment of Health Services.

!

I



G-_

I TECHNICAL GUIDANCE MANUAL APPENDIX I
SWAT PROPOSALS AND REPORTS APPLICABLE LAWS

t the statemen(t4) The Statte° thDeepal.tmeennforcumteOni_tHeaaIgenctJy1S(_rvthice]ScaSlhal_iPl.OiVforindiea
regional water quality contt,,J board, and the Io_:_I air"
pollution control district or ;_ir qua] ity management district.

I (b) Within I0 days aftel- re(.eivihg a notice of the
issuance of, or the proposal to issue, an enforcement ot'de_',

t watePrul-sUanqtuatlOit_UbdciontroilSiObo(_)d,, thtle,e etJ_x,,:aflu_.cemenU_tlliforangenciyare,gth,i:°na[ocal
air pollution control district or the all"qualit.%"management

I _iinspectt_trictte _ath_ean/egu_ati_srl_itdhew_Sstattee_Dep/etsmp_,sr_tmenit[s_h_i_``_t_et._lietet`m.Ln|le2jtthb_aervi.'.`e__}_eagtle_,haeli,cuyah.%I '
is authorized to enforce, is b,.ing vio]at,.d.

I (c) If any board or" ag,_ncy spec[['ied in subdivi._iot,
(a) receives a complainto concet'ning a solid waste disposal

I authorsiite an(zledhtob°artdake act°it"agencoYncolmcdeertne_mign"_tSh,,tcomp[haat itirilt,nthleboard
or agency shall ret'er the complaint wLthir, [O d_ys of rL:_:e[pt
to another state agency which it determi1_es is authouized to

I take action.
(d) I£ any agencM or hoat-d speci£ied iu ._ubdiv[sion

(a) receives a complaint concerning a solid _vaste disposal
site which the agency ol-board does not refer to another state
agency pursuant to subdivision (c), or if such an agenc.vor

I boarb d°ariitherpursuanr tecteakieweeSnfoI-cement ta°compis aubdi_instit(_rn[_,[e(rconcer_ ne'dthie°inagge,_L'i yt btYhaanothet r° farchoari d1i_gentCyshoarlYlor
provide the person who filed the comp]nint with a written

I woulSdtatemenntotbithpp_.opirnI0 dayiSte.eXp[aining why a_,enforcement acti.o_

i HISTORY :
+Added Stats. _984, oh. 1539, Seeti(,n _.

!
!
!
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GOVERNMENT CODE

I Section

66796.54. Report to the legislature; extent of hazardous

i wastes; potential effects on water quality;accuracy of tests

(a_ On (;r bet'ore January I, 1989, January I, 1990, and

B January I, 1991, tileState Water Resources Control Board shallsubmit a report to the Legislature ¢ummarizing the extent of
hazardou_ _aste in solid ,_aste disposal sites and the

H potential effects these hazardous wastes may have upon thequality of waters of the state, _nd recommending actions
needed to protect the quality _,fwater. Each report shall

i summarize- the data from those solid _aste water qualityassessment test reports which have been submitted during the
preceding year to Ca] it'ornia regional water quality control
boards pursuant to Sanction 13273 or" the Water Code, and shall

I evaluate the accuracy of the solid waste water qualityassessment tests coat|coted.

(b) On or before July I, L988,and July I, 1989, the State
Air Resources Board shal[ submit a report to the Legislature
summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous

• wastes may have upon the ambient air quality of the state, and
U recommending actions needed to protect the quality of air.

The reports submitted orl July 1, 1988, and July I, 1989, shall

I summarize the data from the solid waste air quality assessmenttest reports submitt,:,l to air quality maintenance districts

arid air |)o]]ution eontI'ol districts on or before July I, 1987,

i and January 1, 1988, vesp,_ctively, pursuant to Section 41805.5
of the Health and Safety Code, and shall evaluate the accuracy
of the so[id waste assessment tests conducted.

I HISTORY :
+Added Stats. ]986, oh. 1055, Section 3, effective

H September 24, 1986, operative January I, 1987.
+b'ormer Section: Former Section 66796.54, similar to the
present section _as added by Stats. 1984, ch. 1532,

I Section 2, amended by Stats. ]986, ch. 971, Section I,and repealed by Stats. 1986, ch. 1055, Section I,
effective September 24, 1986.

2|
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B. WATER CODE

I DIVISION 7. Water _uality

CHAPTER 4. Regional Water (_uality Contro[

I ARTICLE 4. W_ste Discharge l_equLrement._
Section

i 13273. Solid waste disposal sites; ranking based onthreat to water quality; submission of water
quality assessment test reports by rank; waiver;
evaluation; procedure upon discovery of inadequate

I monitoring or contamination of the water; revisionof discharge requirements

I (a) The state board shall, ,Jnol be(,,reJarlualy I, L98G,rank all solid ,_aste disp_,sal sites, as ,Ipt'tnedin
Section 66714.1 of the Gov_,'nment Cod_., based upon the threat
which they may pose to water quality. On or before

I July I, 1987, the of the first 150 so]id
operaturs wa -_t;.e

disposal sites.ranked on the list shall ._llbmLt _ solid _zaste

water quality assessment te._t to the .'_])i,ropriate_.Re_Lunal

i Board for its examination l)ursu._ntto sul,divisL,_rl (,i). On orbefore July I of each succ,_eding year, the opera,tots L,["the
next 150 solid waste disposa] sites ranked on the list ._ha]I

submit a solid waste _ater quality assessment test t_, tlleappropriate regi.onal board for its ex._mination pursuant to
subdivision (d)

I (b) Before a solid waste water quaJ it.3" assessmenttestreport may be submitted to the regional board, a registered
geologist, registered pursuant to Section 7850 of the Business

I and Professions Code, a certified engineering geologist,certified pursuant to Section 7842 of the Business and

Professions Code, or a civLl engineer registered pursuant to
Section 6762 of the Business and Professions Code, who has at

I least five )'ears' experience in groundwater hydrology, shallcertify that the report contains all of the fo]1o_#ing
information and any other Lnformati,,I,which the st.at_:bL,ard

I may, by regulation, require:
(I) An analysis of the surface and gr(,undwaten",JII, _inder,

and within one mile of the solid waste disposal site to

I provide a reliable indication whether t'h,:rei.s l_li_;tgeof
atly

hazardous waste.

I (2) A chemical characterization of the soil-pore Liquid inthose areas which are likely to be affected if the solid waste
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disposal site Is teakir,g, as compared to geologically similar

l areas near the sol id _aste disposal site which have not been_iffectt:dby l_..a;_ageo,.waste _lischarge.

I [c) Ii'the ,',.gion_lboard determines that the informationsI_,<'if_e_i Jr, paragraph (1) or {2) ts |lot needed because other

information demonstmttes that hazardous wastes are migrating

l into the water, the r,:gional board may waj\'e the requirement
to submit this irtform:,tiunspecified in paragraphs (l) and (2)
of subdivision (b). The regional board shall also notify the
State Department of Health Services, and shall take appro-

l priate remedial action pursuant to Chapter 5 (commencing withSection 13300).

l (d) The regional board shal] examine the report submittedpt_rsuant to subdivision (b} and determine whether the number,
location, and design _)f the wells and the soiling testing
_-ould detect any leachate buildup, [eachate migration, or

l hazardous wast.e ,nigr.,%tion.[f the regional board determinesthat the monitoring p,'ogram could detect the leachate and
hazardous w;_:_te,the L'e_ionaJ board shall take the action

specified in subdi_ision (e]. [f the regional boarddetermines that the monitoring program was inadequate, the

region_l board shall require the solid waste disposal site to
correct the monitoring program and resubmit the solid waste

I assessment test based the results from the corrected
upon

mo,_itoring program.

l (e) The regional board shall examine the approvedsolidwaste assessment test report and determine whether any
hazardous t#aste migrated into the water. If the regional

l board determines that hazardous waste has migrated into the,.;_ter,it sh_lll notify rIteStat_ Department of Health Services
and the California Waste Management Board and shall take
appropriate remedial action pursuant to Chapter 5 (commencing

with Section 13300).
(f) When a regional board revises the waste discharge

requirements for a solid waste disposal site, the regionalboard shall consider the information provided in the solid
_.'nsteassessment, test report and any other relevant
site-specific engineering data provided by the site operator

for that solid waste disposal site as part of a report of,#_tste,li._ehnrge.
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I HISTORY :

I +Added Stats. 198.|, ch. LS3Z, ,_ection _; _\mended ._tat._.1986, ch. 971, Smction 3.

I
I
I
I
I

I
I
I
I
I
I
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!
WATER CODE

I Section
13273.1. Solid waste assessment questionnaires

I {a} Except as pr(,v_ded in subdivision (b}, an operator of
a solid waste disposal site may submit a solid waste

assessment questionttait'e to the apl)ropc[ate regional board at

I ]east 24 munths prior to the site's solid l_aste water qualityassessment, test du,: (|ate as established pursuant to Section

13273. "]'he regi,,na] board shall t'equire the operator to

I suI-,m[t any addit.[ona[ information, as needed, or require
onsitu _e.riricatioh (,f" the solid waste assessment
q_lestionnaire data in ol.d'erto render a decision pursuant to

I ._ubdi\'[st,)n (el.(b) :\flysolid ,-._te disposal site which is larger than

50,000 cubic yards or is knotvn or suspected to contain

I hazardous substances, other than household hazardous wastes,shall be prohibited from submitting a solid waste assessment
quest[(-,ntulireunder, this section.

(c) "['h_,r,:giona] board shall complete a thorough analysis
t,{"ea,:h solid _.'asteassessment questionnaire submitted
l)ursuant to this secti_,n by a date 18 months prior to the

I s,,lid _;,st,_assessm(.:nltest du(.-date,. Based upon thisai,sly._is,lhe re._Jonal board shall clef.erminewhether or not
the site has di.schnrged hazardous substances which will impact

I the beneficial us(.-s,)1" _ater. If the regional boarddeterm,nes that the -:ire has not so discharged hazardous
subst.:_nees,the re._iona] board _hal] notify the operator that
the ,)perator is not required to prepare a solid waste water

I qtlalit.ynssessment test pursuant to Section 13273.
(d) It"the regional board does not make the determination

sI)ecified in subdivjs*on (c), ti_e operator shall submit all,or a portion of, a solid waste water quality assessment test.
The reEiot,al board shakl notify the operator of this
determination and indicate if air, or what portion of, a solid

l t_ater assessment test shall be required. The
waste quality
operator shall submit the solid waste water quality assessment
test, or a portion thereof, by the date established pursuant

I to Section 13273.

25
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I (e) The state board shall develop a s,_lid ,_aste assessment
questionnaire and guidelines for suhmit, tal no later than thr_,
months after the eff_.cti\e date ,,f this _tat._lte addkng this

I section. The questionnaire shall contain, but :,,,! b_- limitedto, a characterization of the wastes, siz,. _{"the sit_., age of
the site, and other approprint,, factnrs.

I (f) Those operat,,_s of solid waste disposa] sites listed
by the state bo_rd pursualat to SectiurL 13273 in Ran]..:{and

i _eeking an exemption under this section shall submit their
solid waste assessment questionnaire no later than July I,
1988. If the regional board does not mak,: the determination
specified in subdivision (c), the r,_gional b,,ard shalJ

I require the operator to submit all, or a portion of, a solidwaste water" quality assessment test hy Ju[.v I, 199(_.

i HISTORY :
+Added Stats. 1987, eh. 932, Secti(,n Z, _ffectix'e
September 22, 1987.!

Section

13273.2. Reevaluation of solid waste disposal site status;requirement to submit or revise solid waste water
quality assessment test

I Notwithstanding subdivision (b) of Section 13273.[, aregional board may reevaluate the status of an} solid waste
disposal site ranked pursuant to Section [3273, includlng

I those sites exempted pursuant to Section IJ273.1, and mayrequire the operator to submit or revise a solid waste water
quality assessment test after July ], 1989. The reg.ional

i board shall give written notification to the operator that asolid waste assessment test is required and the due date.
This section shall not require submittal of a solid waste
water quality assessment test by a date earlier than

I established in accordance with Section [3273.
HISTORY:

I +Added Stats. 1987, ch. 932, Section 3, ,.t'fecti_,;
September 22, 1987.

!
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Section

I 13273.3. defined
Operator

As _sed in Se_--tions 13273, 13273.1, and 13273.2, "operator"

I means a person _ho operates or manages, or who has operated ormanaged, the solid wsst.e disposal site. [f the operator of
the solid _.'astedispo._al site. no longer exists, or is unable,

I as determined by the r_gional board, to comply with ther'equir,'ments of Sect L,_n 13273, 13273.1, or 13273.2, "operator"
means any person who o_,,nsor who has owned the solid waste
disposal site.

I HISTORY:

I +Added St.ats.1987, _:h.932, Section 4, effectiveSeptember 22, 1987.

I

!
!
!
I
!
!

27

!



G-33

I TECHNICAL GUIDANCE MANUAL APPENDIX I
SWAT PROPOSALS AND REPORTS APPLICABLE LAWS

C. HEALTH AND SAFETYCODE

l DIVISION 26. Air Resources
PART 4. Nonvehicular Air Pollution Control

I CHAPTER 3. Emission Limitations
ARTICLE 2. Nonagricultural Burning

I Section41805.5. Solid waste air quality assessment test report;
contents; questionnaires; exemptions

I (a} Except as provided in subdivisions (b) and {c), the
operator of a solid waste disposal site shall submit to the
district on or before July I, I%87, a solid waste air quality

I assessment test report that contains all of the following:

(I) Test results to determine if there is any underground

I landfill gas migration beyond the solid waste disposal site'sperimeter.

i (2) Analyses for specified air contaminants in the ambientair adjacent to the solid waste disposal site to determine the
effect of the site on air quality.

(3) Chemical characterization test results to determine
the composition of gas streams immediately above the solid
waste disposal site, or immediately above the solid waste

l disposal site and within the solid waste disposal site, asappropriate, as determined by the district.

(4) Any other information which the district board may

I require, by emergency regulation.
The solid waste air quality assessment test report shall

I be prepared in accordance with the guidelines developed by thestate board pursuant to subdivision (d).

(b} The operator of an inactive solid waste disposal site

I shall complete and submit the screening questionnaire,developed pursuant to subdivision (e), to the district on or
before November I, ig86, unless the operator is required to

I submit a report containing the same information specified insubdivision (a} pursuant to a federal, state, or district
order, or unless exempted pursuant to subdivision (c). The

i district shall evaluate the submitted screening questionnairesin accordance with the guidelines developed pursuant to

28
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subdivision (el and shall determine whether the operator of

I alL, or a portion of, the
the site be required to submit
information required to be reported in a solid waste air
quality assessment test report. The district shall notify the

I operator in writing on or before January I, 1987, of theinformation identified in subdivision (a) to be submitted for
the site. After receiving this notification, the operator of

I the inactive solid waste disposal site shall submit a solidwaste aLr quality assessment test report containing the
required informatkon on or before January I, 1988, to the
district.

I (c) A district may exempt from subdivisions (a) and (b) a
solid waste disposal site or inactive solid waste disposal

I site which has accepted or now contains only inert andnondecomposable solids. To receive an exemption, the operator
of the site shall submit, on or before November I, 1986, a
copy of all permits,all waste dischargerequirements

I pertinent to the site, and other data for the
any necessary

district to determine whether an exemption should be granted
to the site.

(d) On or before February I, 1987, the state board, in
coordination with the districts, shall develop and publish

i test guidelines for the solid waste air quality assessmentreport specifying the air contaminants to be tested for and
identifylng acceptable testing, analytical, and reporting
methods to be employed in completing the report.

I (e) On or before October I, 1986, the state board, in
coordination with the districts, shall develop and publish a

I screening questionnaire for inactive solid waste disposalsites and guidelines for evaluating the questionnaire by the
districts pursuant to subdivision (b). The sbreening
questionnaire and guidelines shall require an inactive solid

I waste disposal site to be evaluated based on the nature andage of materials in the site, the quantity of materials in the
site, the size of the site, and other appropriate factors.

I The guidelines for evaluating the screening questionnaireshall require a district to weigh heavily the proximity of the
site to residences, schools, and other sensitive areas, and to

I pay particular attention to potential adverse impacts on
facilities such as hospitals and schools, and on residential
areas, within one mile of the site's perimeter.
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l may reevaluate the status of a solid waste
(f)A district

disposal site, including sites exempted pursuant to subdi-
vision (c), and require the operator to submit or revise a

I solid waste air quality assessment test report afterJanuary I, 1987. The district shall give written notification
to the operator of the solid waste disposal site that a solid

I waste air quality assessment test report is to be submitted,or that the existing report is to be revised, and the date by
which the report is to be submitted.

I (g) A district shall evaluate solid waste air quality
any

assessment test reports submitted pursuant to subdivisions
(a), (b), and (f), and determine if the report's testing,

I analytical and reporting methods comply with the guidelinesdeveloped pursuant to subdivision (d). If the district
determines that the solid waste air quality assessment test

i report complies with the Euidelines, it shall evaluate thedata. If the district determines, after evaluation of the
report and consultation with the state department and the
California Waste Management Board, that levels of one or more

specified air contaminants pose a health risk to human beingsor a threat to the environment, the district shall take
appropriate remedial action.

(h) If a district determines that a solid waste air
quality assessment test report does not comply with the
guidelines developed pursuant to subdivision (d), the district

shall provide the operator of the site with a written noticespecifying the inadequacies of the report and shall require
the operator to correct the deficiencies and resubmit the

report by a date determined by the district.
(i) For the purpose of this section, the following

definitions apply:
(1) "Inactive solid waste disposal site" means a solid

waste disposal site which has not received any solid waste for

I disposal after January 1, 1984.
(2) "Landfill gas" means any untreated, raw gas derived

i throuJh a natural process from the decomposition of organicwaste deposited in a solid waste disposal site or from the
evolution of volatile species in the waste.

I
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I3) "Operator" means the person who operates or manages,

I or who has operated or managed, the solid waste disposal site.If the operator of the solid waste disposal site no lonEer
exists, or is unable, as determined by the district, to comply

I with the requirements of this section, "operator" means anyperson who owns or who has owned the solid waste disposal
site.

I "Perimeter" the of the entire
(4) means outer boundary

solid waste disposal site property.

I (5) "Solid waste disposal site" means a place, location,tract of land, area, or premises in use, or which has been
used, for the landfill disposal of solid waste, as defined in

I Section 66719 of the Government Code, or hazardous waste, asdefined in Section 66714.8 of the Government Code, or both.

(6) "Specified air contaminants" means substances

I determined to be air contaminants by the state board incoordination with the districts. The state board and the
districts shall consider determining the following compounds
to be air contaminants for purposes of this paragraph:
benzene, chloroethene, 1,2-dibromoethane, 1,2-dichloroethane
benzyl chloride, chlorobenzene, dichlorobenzene,
1,l-dichloroethene, dichloromethane, formaldehyde, hydrogen

I sulfide, tetrachloroethylene, tetrachloromethane, toluene,
l,l,l-trichloroethane, trichloroethylene, trichloromethane,

xylene, and any other substance deemed appropriate by the

I state board or a district.
HISTORY:

I +Added Stats. 1984, ch. 1532, Section 4. Added Stats. 1986,
ch. 1055, Section 5, effective September 24, 1986; Amended
Stats. 1987, ch. 932, Section I, effective September 22,

I 1987.
+Former Section: Former Section 41808.5, similar to the

I present section, was repealed by Stats. 1986, ch. 1055,Section 4, effective September 24, 1986.

I
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The operator should specify the indicator parameters and waste

l constituents to be monitored after considering the followingfactors:

• The possible types, quantities, and concentrations of

l constituents in wastes at the waste site.

• The mobi]Jty, stability, and persistence of possible

l waste constituents or their reaction products.
A. FREQUENCY OF SAMPLING

l Water quality sampling consist of measuring
should

indicator parameters (temperature, electrical
conductivity, p|{) and testing for various waste

l constituents quarterly for one year. The sampling for anentire year should account for errors in sampling and
analyses as well as seasonal fluctuations. The site

operator should take a minimum of one sample from eachsampling point for each sampling event.

B. SAMPLING PLAN

l The site operator should prepare a formal sampling plan
addressing all elements contained in this section. Water

l levels should be noted before each sampling event. Theplan should include appropriate quality control/quality
assurance practices including standards, laboratory

l blanks, duplicates, and spiked samples.C. GROUND WATER SAMPLE COLLECTION

l I. WELL PURGING: The chemical properties of water thathas been sitting inside the well bore for an expended
period of time may differ substantially from that of

the formation water. Therefore, it is a commonpractice to pump from three to five well volumes of

water from the well prior to sampling.

'Filepurging rate should never be fast enough to cause_ater to vigorously cascade down the sides of the
screen.

I 32
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I ow yield aquifers may require substantial time to
obtain several well volumes. This could lead to

degassing of the formation water. These aquifers may

I need to be sampled with varying purged volumes overtime to determine adequate purging values. A low

yield aquifer which has only one casing volume of

I fluid removed should have the sample tested for pH,temperature, and speuific conductance. After
recovery, the w_[l should be retested for these

parameters. If full L'ecovery of the well exceeds two

I hours, the sample for retesting should be collected
as soon as a sufficient sample is available, but

within two hours of the original sampling.

I 2. SAMPLINGDEVICES: The sole task of a samplingdevice
is to obtain a thoroughly representative, reliable

I sample of the formation water. It is recommendedthat an individual sampling device be dedicated to
each well to save the time, cost, and difficulty of
decontaminating the equipment between well sampling.

I It is critical that there be no significant gain orloss of chemical constituents. It is especially

critical to prevent the loss (degassing) of volatile
organic constituents such as vinyl chloride and other
related chemicals. Extreme care should be taken when

transferring the sample from the sampling device to

the sample container. Loss of volatiles can be

I minimized by using a "bottom-emptying device", whicheliminates the need to turn the sampling device
upside down.

I Acceptable sampling devices for these parameters
include fluorocarbon resin or stainless steel

I bailers, syringe bailers, or bladder pumps.
a. BAILERS: A bailer consists of a tube with a cheek

ball valve at the bottom or bottom and top. The

I single check ball valve model is not capable ofsampling discrete intervals. It is difficult to
transfer the sample from the bailer to the sample

I container without contaminating the sample,especially in tubes that are not designed for
using a bottom-emptying device.

I b. SYRINGE BAILERS: A syringe bailer pulls thesample into the bailer tube either by direct
movement of a plunger in the tube or a pump on the
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I surface moving the plunger. This delivers ahighly representative sample.

I c. BLADDER PUMPS: Bladder pumps have a flexiblebladder [nside a rigid body. Rhythmical inflation
and deflation of the bladder causes the fluid to
rise to the surface. A sampling tube attached to

I the intake of the pump retains the sample, whichmay then be withdrawn from the well and

transferred to an appropriate sample vial.

I D. SURFACE WATER SAMPLE COLLECTION

Surface water sampling methods also vary according to the

I circumstances. Deeper water bodies are normally sampled_#ith a bailer or "thief" type sampler. Shallow water
bodies or seeps must be sampled by construction of a

I small "pond" After it has filled, the sample bottle canbe immersed in the water and filled.

All surface waters and springs within a mile both up-
gradient and downgradient from the disposal site should
be sampled. Perennial streams should be sampled
quarterly. Intermittent streams should also be sampled

I when water is present, but not during storm events orother periods of high flow. A map showing all sampling
points must be included in the report.

I Under circumstances where the water body originates on
the skte, consider your upgradient sample as the springs
or seeps {rising water) at the headwaters of the stream.

I If there is no evidence of rising water, presume that theupgradient water quality is that of the precipitation in
the area.

I E. SAMPLESTORAGE

Different methods of sample storage are used depending on

I whether the sample is being tested for metals or organicchemicals.

I 1. METAL ANALYSES: For metal analyses, the containersshould be washed in non-phosphate detergent and tap
water, and rinsed with a I:I mixture of nitric acid
and tap water, a 1:1 mixture of hydrochloric acid and
tap water, and Type iI reagent water. Only fluoro-

I 34

!



i G-4O

TECHNICALGUIDANCEMANUAL APPENDIX2
SWAT PROPOSALSAND REPORTS SAMPLINGPROCEDURES

J carbon resin or polyethylene containers with
polypropylene caps should be used.

I Metal analysis samples should be into two
split

portions. The first portion should be filtered
through a 0.45 micron membrane ['ilter, then trans-

I ferred to a container, and preserved with nitric acidwith pH less than 2. The remaining sample should be
treated the same way: however, without filtration.

l (Cr(VI) should not be acidified.)
2. ORGANIC CHEMICALS: For organic chemicals, glass

bottles with fluorocarbon resin-lined caps should be

I used. The containers should be washed first with anon-phosphate detergent in hot water, then rinsed
with tap water, distilled water, acetone, and

l pesticide-quality hexane.
3. OTHERS: Storage of other constituents such as

l pesticides, extractable organic chemicals, etc.,
require specific methods of treatment beyond the
scope of this document.

In some cases heating and/or treatment of storage
containers with chromic acid may have occurred and the
presence of chromic acid may result in a sampling error.

I Residue analysis from clean containers should be avail-able before sampling, if necessary, to document the
presence of chromic acid.

I F. SAMPLE PRESERVATION
• After transferring the sample from the sampling

I device to a container, it should not be re-transferred from one container to another as loss
of organic material and aeration may occur.

No headspace should exist in samples for total
i

organic halogens, total organic carbon, and
volatile organic chemicals.

I • Organic samples should not be filtered.

• An estimate of the turbidity {NTU's) should be made

J for turbid
samples.
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G. METHODS OF ANALYSES

I The testing program should include a pollutant scan
including U.S. Environmental Protection Agency (EPA)

I methods 601/602. Laboratory orders should request thatall peaks be reported. The Regional Board has the option
of requiring EPA methods 62,_/625 {instead of 601/602) or
to identify peaks found in initial testing. The Regional

I Board also w_sh to require additional analyses when
may

circumstances indicate that constituents not detected by
these tests may be present (see 40 CFR, Part 136 for

I information on the various analysis methods).
An Inductively Coupled Plasma-Emission Spectroscopy (ICP)

I scan (EPA Method 6010) or Atomic Absorption Spectroscopy(AA), covered under EPA's 7000 series, should be run for
metals and salts. As a minimum, the following substances
should be reported from [CP metals procedure: Ag, As, Ba,

I Be, Ca, Cd, Cr, Cr(VI), Co, Cu, Fe, HE, K, Mn, Mo, Na, Ni,Pb, Se, Sb, TI, V, and Zn. Due to the limited detection
limits of the ICP metals method for As, Cr(VI), Hg, ME,
and Se, the AA method may be used to analyze for these
five elements, if conditions warrant.

For initial screening, performing an electrolyte scan or

I testing conductivity upgradient and downgradient couldindicate whether leaching has occurred.

The analytical laboratory performing the chemical analysismust be a hazardous waste testing laboratory certified by
the Hazardous Materials Laboratory of DHS.

I H. QUALITY ASSURANCE/QUALITYCONTROL

The following QA/QC procedures are excerpted in part from

I "Department of Health Services Procedures for Conducting aComprehensive Ground Water Monitoring Evaluation of
Hazardous Waste Disposal Facilities" {July, 1986) and

EPA's RCRA publication, "Ground-Water Monitoring TechnicalEnforcement Guidance Document" (September, 1986).

I
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1. Fi,eld QA/QC Program

I Various types of field blanks should be used to verify
that the sample collection and handling process has

I not affected the quality of the samples. Theoperator's sampling plan should provide for the

routine collection and analysis of two types of

Quality Control blanks: trip blanks and equipment

I blanks, These should be:

Trip Blank: Each time a group of bottles is prepared

I for use in the field, one bottle of each type (e.g.,glass, fluorocarbon resin, polyethylene) should be
selected from the batch and filled with deionized

i water. The bottles filled with the blank should betransported to the sampling location and returned to
the laboratory in a manner identical to the handling
procedure used for the samples. One trip blank per

I sampling event is recommended.

Any contaminants found in the trip blanks could be

I attributed to (I) interaction between the sample andthe container, (2) contaminated rinse water, or (3) a
handling procedure that alters the sample analysis
results.

Equipment Blank: To ensure that the nondedicated
sampling device has been effectively cleaned (in the

I laboratory or field), the device should be filled withdeionized water (or pump deionized water through the
device), The water should then be transferred to the

I sample bottle(s), and returned to the laboratory foranalysis. Handling procedures should be identical to
those used for ground water samples. A minimum of one
equipment blank for each day that ground water

I monitoring wells are sampled is recommended.
The results of the analyses of the blanks should not be used

I to correct the ground water data. If contaminants are foundin the blanks, the concentration levels of any contaminant
should be noted and the source of the contamination should be
identified. Corrective action, including resampling, should

I be initiated.
All field equipmentthat will be used shouldbe calibrated

I prior to field use and reca]ibrated in the field beforemeasuring each sample. The SWAT proposal should describe a
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program for ensuring proper calibration of field equipment.

I as sampling equipment decontam-
Other QAIQC practices SUC_

ination procedures and chain-of-custody procedures should also
be described in the proposal.

I 2. Laboratory QAI@C Program

i Any sample analyses performed for the SWAT should bedone only at a certified laboratory. When a com-
mercial laboratory is used to conduct analyses of
ground water samples, the operator must ensure that

I the laboratory of choice is exercising a QAIQC
proper

program. The QA/QC program used by the laboratory
analyzing samples must conform to that described in

I the SWAT proposal.
The sampling and analysis plan should provide for the

i use of standards, laboratory blanks, duplicates, and
spiked samples for calibration and identification of
potential matrix interferences. The quality control
program for the laboratory must ensure that the
following actions are completed:

Calibration of laboratory instruments to within

I acceptable limits according to EPA or manufac-turer's specifications before, after, and during
use. Reference standards must be used when
necessary.

I Periodic inspection, maintenance, and servicing
(as necessary) of all laboratory instruments and

I equipment.
The use of reference standards and quality control
samples (e.g., checks, spikes, laboratory blanks,

I as necessary, to
duplicates, splits), determine
the accuracy and precision of procedures,
instruments, and operators.

I The use of adequate statistical procedures (e.g.,
quality control charts} to monitor precision and

i accuracy of the data and to establish acceptable
limits.

A continuous review of results to identify and
correct problems within the measurement system
{e.g., instrumentation problems, inadequate

|
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I - inaccurate

operator training, measurement
methodologies).

Documentation of the performance of systems and

I operations.

Regular participation in external laboratory

I evaluations to determine the accuracy and overallperformance of the laboratory. This should
include performance evaluati,,n and interlaboratory

I comparison studies and formal field
unit/laboratory evaluations and inspections.

3. Chain-of-Custody , .
I An owner must include plans for 'chain-of-custody in

the sampling and analysis plan to assure the integrity

I of the sample from the time of collection until it hasbeen analyzed. Adequate chain-of-custody can be
described as the ability to trace the possession and
handling of samples from the time of collection

I through analysis and final disposition.

A chain-of-custody program must include:

Sample labels which prevent misidentification of
samples;

I seals the integrity of the sampleSample to preserve
from the time it is collected until it is opened in

the laboratory;

I Field log book to record information about each sample
collected during the ground water monitoring program;

I theChain-of-custody-record to establish documentation
fromnecessary to trace sample possession the time of

collection to ultimate disposition;

I serveSample analysis request sheets which as official
communication to the laboratory of the particular

I each sample and
analysis(es) required for provide

chain-of-custodyfurther evidence that the is
complete; and

I

!
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I
Laboratory lo_ book which is maintained st the labor-

I atory and records all pertinent information about thesample.

[
[
[
[
[

I
[
[
[
[
I

I 4O
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I The geologic well log gives meaning to analytical results and
is the cornerstone of site characterization. A geologic well
log should be a complete description of the materials

I enetrated and a history of activities associated with thedrilling. The geolo£ic log should be constructed as drilling
advances.

I [f the observations or data recorded on the geologic log need
to be changed or modified, the changes should be made by

I drawing a single line through the words or phrase which is to
be changed and the new notation made. Erasures should not be

made on a geological well log. Erasing notations can result

in the loss of valuable information and the change may prove

I to be less accurate than the initial observation. A geologiclog of a boring should, at a minimum, contain the following
elements:

I 1) Key Names:

Name of dri[[in_ contractor.

Name of driller.

I gam_ and employ_.v or"person logging the boring, and
Name of service companies called onto site, {e.g.,
electric lo_ging, cementing, etc.).

m 2) Make and model of drilling equipment.

I 3) Drilling method.
4) Method of sample collection and preparation.

I 5) Sampling interval(s).

6} Complete and detai]ed litho1(,gic description of materials

m penetrated.

7} Depth interval and estimated rate of discharge for all

m encountered ground water.

4Modified from The California Site Mitigation Decision Tree
Manua!., DHS, May, 1986, pages 3-23 and 3-24.

41
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I 8) Transient data such as penetration rate (ASTM D1586), bitpressure, drilling fluid weight and viscosity, drill
chatter, adjustments made to the dz'illing machine or

l drilling procedure, problems or" successes and otherincidental information that may provide an indication of
subsurface conditions.

l 9) Dates of starting and completion for all phases of thewell drilling and construction (e.£., samplin£,
cementing, etc.).

l I0) As-built drawings of wells, piezometer, or other devices
constructed or installed in the borehole.

!
!
!

!
!
!
!
!
!
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APPENDIX 4: PHYSICAL ANALYSIS OF SOIL SAMPLES

I Several tests should be performed to determine possible

transport pathways and relative rates of leakage. This

I information, along with the other requested data, should helpto determine where leak migration is most likely to occur.

Thus, the correct monitoring layout and design can be achieved

I for both vadose and ground water monitoring.
The first analyses should be for grain size distribution

(sieve analysis: ASTH D 422-630|. The report should contain

I the following information:

I) _laximum size of particles.

I 21 Percentage retained on each sieve.

3) Description of sand and gravel particles (shape and

I hardness) .

4) Sl)eCJ fic _rf_vity (_S'I'M D 854-83).

The pH (ASTM G51-77) of the discrete soil intervals should be

submitted. This should be performed by a pH meter.

I Soil moisture content (ASTM D 2216-80) should be submitted fordiscrete soil intervals.

I Cation exchange capacity (EPA Method 9080) should be deter-mined to aid in design of vadose zone monitoring. This test
consists of replacing the original adsorbed nutrients by

barium, potassium, or ammonium ions and determination of the

I amount of ions adsorbed.

Permeability of on-site soils should be determined by testing

I nearby soils that have characteristics similar to soilsunderlying the disposal area. Permeability should be
determined by laboratory and field methods.

I The laboratory permeability test method (ASTM D 2434} is
designed for granular soils and is not as reliable for fine-
grained soils. Granular soils should also have their

I permeability determined by field methods.

!
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I An infiltrometer is recommended for
permeability determination

of fine-grained soils. A double-ring infiltrometer

(ASTM D 3385-75) is the prefez'red method. The report should

I contain a description of the soils underlying the infiltrationtest site down to the water table, temperature arid pH of fluid
used, and difference in rates of flow for inner ring and

i annular space between rings. Although this test is usuallyused only on man-made clay liners, it may have some
applicability for fine grained solid _aste disposal site
soils.

!
!
!
!

!
!
!
!
!
!
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I The purpose of piezometers is to measure ground water
gradients (pressure). They may also be used as sampling wells

(monitoring wells) in some cases, if so, this should bestated as such in the SWAT proposal. However, this section
will focus solely on ground water gradient measurement.

Piezometers should be capable of determining horizontal and
vertical components of flow for the uppermost saturated zone.
Seasonal and temporal variations should be accounted for. The

well screen should be not more than ten feet in length andoften may be as short as one foot. Piezometers screened
through the water table may have a screen length of up to

20 feet; however, it should be documented by water level datathat a significant variation in water table elevations over
time necessitates this modification. The filter pack should
not extend more than two feet above the screen.

The location and elevation of the top of the well casing
should be surveyed to an accuracy of 0.01 feet and permanently
marked. The water level measurements should have the same
accuracy. The survey mark should be placed on the casing and
may need to be resurveyed periodically.

Piezometer water level measurements of all points in the
piezometer network should be taken as close together timewise

as possible, preferably within a few hours, s and definitely

within a 24 hour time This is to minimize
span. necessary

temporal variations in the water level.

The inside diameter of the piezometer casing may be as smallas one inch. However, if this well also serves as a

monitoring well, a larger size casing is necessary (see

Appendix 7: Monitoring Well Design And Placement). Also,most pressure transducers require a one and one-quarter inch
or larger inside diameter casing.

A minimum of three piezometers screened at the same depth isneeded to determine horizontal gradients. Clustered single
completion piezometers are recommended for determination of

SWhere piezometers are located near surface waters having
significant water level changes (such as tides or flood flows),
tide tables or stream gage data should be provided over the
sampling period.

I
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I vertical gradients. Each cluster should be installed at
one

location according to the following guidelines:

I • aquifers 50 feet or less in thickness: two depth-staggered piezometers.

• aquifers 50 to I00 feet in thickness: three depth-

i staggered piezometers.

Piezometer construction should follow the same guidelines as

i monitoring well construction except for screen length. Theseguidelines are outlined in Appendix 7: Monitoring Well Design
And Placement.

I A map showing all piezometer locations and ground water flow
directions and equipotentia[ lines (flow net) should be
included in the SWAT report along _ith a full description of

i piezometer placement and design.

!

!
!
!
!
!
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APPENDIX 6: VADOSE ZONE MONITORING
A. INTRODUCTION

I Water Code Subsection 13273(b),(2) requires a chemical
characterization of the soil-pore liquid in those areas

which are likely to be affected if the solid waste

I disposal site is leaking, as compared to geologicallysimilar areas near the solid waste disposal site which
have not been affected by leakage or waste discharge.

i Vadose zone (unsaturated zone] monitoring is especially
useful where thick unsaturated zones underlie disposal

facilities. The contaminant plume may be identified and

i leakage stopped long before a ground water monitoring wellwould show any evidence of a problem.

I B. PRESSURE/VACUUM LYSIMETERS
I. DESCRIPTION:

The best device for obtaining water samples from the

vadose zone is the pressure/vacuum lysimeter. This
device consists of a closed cylindrical chamber made

i of inert material. The soil water intake portion(cup) is made of a porous material of low permea-
bility. Soil moisture is drawn by vacuum into the

l chamber and collected by access tubes.
Lysimeters may be placed in either shallow trenches or
in borings (e_ther vertical or drilled at an angle

I b_[ow the Landfill). The lysimeters should be put in
pla,.e w[t.h a _liea _lour filter pack to provide
continuity w_th the surrounding formation.

I The placement of lysimeters is critical. These
devices should be installed at locations which will

optimize their efficiency in relation to fluid

I in the vadose The lysimeter should be
movement zone.

placed in fine-grained soils (silt or clay} as these
materials tend to absorb fluid. Moisture in the

I vadose zone tends to move rapidly through porous soilsthus requiring an excessive vacuum to obtain useful
quantities of soil-pore fluid.

!
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Although fluid transport tends to be vertical in the
vadose zone, migration will also occur laterally along
geologic contacts. Fluid movement also often occurs

along small cracks and irregularities.
2. PRELIMINARY WORK:

Continuous soil coring should be performed prior to
designing a vadose zone monitoring system. Soils data
must be obtained to identify the best depths for

l placement of the lysimeter. The structure, lithologyand soil characteristics of the vadose zone must be
determined for correct lysimeter placement. This

information can be derived from continuous soil cores.A complete lithologic and soil analysis of the cores
should be performed (see Appendix 4: Physical Analysis
Of Soil Samples, and ASTM D 422-63 and D 854-83).

l 3. QUALITY CONTROL PROCEDURES:

l Lysimeters have earned an unwarranted reputation amongmany as being undependable. Much of the problem can
he laid to an absence of good quality control work.
There is a need for the lysimeter and all tubing to be
pressure tested prior to placement in the ground.
Further, the whole installation must be field tested
after it has been placed at the target location. The

system should be placed under vacuum to determinewhether there are any significant leaks in the system.
Next, the continuity of the lyslmeter and its silica

l flour jacket with the formation should be tested.
| Distilled water is poured down the tubing and allowed

to stand for several days. The lysimeter is then
placed under vacuum. If the device fails to produce a

l flow of the installation is
relativelysteady water,
faulty and should be replaced.

l C. ALTERNATIVE DEVICES
Some field conditions create difficulties in using

i pressure/vacuum lysimeters. These include fractured rockareas or dry gravels. Many have proposed to conduct
chemical analyses of soils obtained from drilling. This
method fails to obtain representative soil pore fluid

samples in that the volatile organic chemicals will bemostly lost.

l 48
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The fo[lowinE alternative devices do not provide the

i information required in Subsection
13273(b)(1) (i.e.,

chemical characterization) but only provide an indication
of moisture content. Consultation with the ReEional Board

l is recommended prior to installing an alternative device.
In very dry soils or in granular soils, vacuum/pressure

i lysimeters may not be able to overcome the soil tension.In this case, tensiometers may be required. A tensiometer
consists of an inert cup attached to the bottom of a rigid
tube. A smaller tube leads below the sealed top to a
recording device. The tensiometer is filled with de-aired

g water, a solution of ethylene or polyethylene glycol, or a
solution of methanol. These devices measure the vacuum

I that is caused by the fluid leavinE the vessel and goinEinto the soil.

Any change in pressure indicates fluid movement through

i the vadose assuminE all components are operatinE
zone,

correctly. The same considerations for placement of
lysimeters apply to tensiometers.

Soil moisture blocks may be used under some circumstances.

These consist of two electrodes embedded in a porous

i material that is in equilibrium with the soil in thevadose zone. Gypsum, ceramic, capstone, fiberglass, and
nylon can be used as the porous material. These devices
measure only the presence of moisture and do not yield

I qualitative results. Calibration curves should be run foreach block used. The blocks are tested by heine placed in
distilled water and the resistance is measured. If it

l varies more than 50 ohms, the block is defective. Theresults should be submitted to the Regional Board.

A combination of soil moisture blocks and vacuum/pressure

i lysimeters may be used. First, soil moisture blocks areinstalled in a borehole to determine the location of fluid
if present. Then a vacuum/pressure lysimeter may be

l installed in this location to sample the fluid.
Electrical resistivity net methods are not recommended.
The results are not reliable except in ideal situations

I where leachate and soil conductivity are vastly different.

Borehole neutron loEs may be used to estimate moisture

content. They are the same devices used in downholeEeophysical measurements. The device senses the presence

49
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I of hydrogen atoms surrounding the cased hole. A hole can
be slant drilled under the landfill, cased, and covered.
At various testing intervals, this device can be lowered

i down the hole, the presence of water response noted, anddetermination of fluid migration (and posskble |euk) made.

I D. REFERENCES
For additional information on vadose zone monitoring

techniques, the following publications are recommended:

I • Morrison, Robert I)., Ground Water Monit(j__riD_

Technology, published by Timco Mant_t'_ctuz'ing, Inc.,

I Wisconsin, 1983.
• Everett, L.G., L. G. Wilson, and E. W. Hoylman,

i Vadose Zone Monitoring For Hazardous Waste Sites,published by Kaman Tempo, Santa Barbara,
California, 1983.

I There are numerous other articles on the varioustechniques for vadose zone monitoring. As the field of
vadose zone sampling is rapidly chan_ing, it is important

to review the latest literature.

!
!
!
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A. INTRODUCTION

l The primary purpose of a monitoring well is to obtain
representative water quality samples. In most cases, it
is also critical that good soil and ground water samples

i can be obtained during the dritling of the well. In thisway, the hydrogeologic database for the site can be
augmented.

I In some cases, these wells may be utilized for piezometric
measurements as well as for aquifer testing.

I For most solid waste disposal sites, a minimum of fourmonitoring wells should be required including at least
one upgradient and three downgradient wells, The

I monitoring wells shall be in full compliance withSection 2555(c), (d).

B. DRILLING METHODS

I. HOLLOW STEM AUGER:

R A hollow stem auger is the method of choice whenever
_ conditions permit (unconsolidated material and shallow

depth). The auger leaves the borehole relatively

j undisturbed. There is no mud cake formed, therefore,no adverse change in the permeability and chemical
characteristics of the formations immediately
surrounding the borehole. In addition, continuous

I coring is more easily accomplished with this method.
2. CABLE TOOL:

I This drilling technique has been used by well drillers
for many decades. It is particularly effective £or
penetrating cobbles. Its main drawback, however, is

I the inability to obtain good soil samples.
3. ROTARY DRILL:

This drilling technique is widely used in both
drilling of oil wells, water wells, and foundation
borings. Drilling fluids or compressed air are
required to brine the cuttings up to the top of the

. hole.
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i This method is particularly useful where resistantgeologic formations are present and greater completion
depths are required.

I Most commonly, drilling mud is circulated as thedrilling fluid, forming a mudcak_ which supports the

borehole and reduces caving. Because the mud {or

I other drilling fluid) may affect formation permea-bility as well as the chemical characteristics of the
aquifer, considerable effort must be employed to clean
mud from the borehole and the formation. In many

I cases, the mud or other fluid cannot be entirelyremoved; thus, the chemistry of any drilling fluids
used should be analyzed in order to determine their

I effects on ground water samples. Further, it isalmost impossible to identify small inflows of ground
water.

I Less commonly, compressed air is
used. The disadvan-

tages of this method are lack of support for the
borehole during drilling and substantial air pressure

Z needed to remove the cuttings from the hole. Thehigh-velocity air flow may dry out a seep to the point
where it is not recognized.

4. CASING HAMMER:

This tool is operated by driving the casing into the

I ground at or a short distance behind the drill bit.In this way, caving of the hole is prevented without

any degradation of the formation with drilling mud.

I It is particularly useful for drilling in unconsol-idated materials such as gravels and cobbles. Depth
limitations are inherent with driving casing due to
the friction between the casing and the surrounding

I formation.

C. WELL DESIGN

I Drawings and data should show construction details of
monitoring faci]ities. These data should include:

I • map of well locations
• borehole depth
• casing diameter and length

I • casing materials (PVC, stainless steel, etc.)

W 52
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l • type, size and position of perforations (provide
.justification}

• method of joining sections of easing

• description of filter material (providejustification}

• depth and composition of seals

I • method of cementing• method and length of time of development (provide
justification)

D. MATERIAL SELECTION

Casing and screen materialselection is important for

representative sampling results. The material should bechemically inert and should have high tensile and

compressive strength. The selection of materials should

be b_sed on downhnle conditions.
1. POLYVINYL CHLORIDE (PVC}:

Drinking water quality PVC easing and screen are often
used in shallow, corrosive environments. However,

ketones, esters, and aromatic hydrocarbons tend to

I adsorb and desorb from this material. Thus, deter-mination of absolute concentration is not possible and
very low concentrations may not be detected. The

relatively weak tensile strength of PVC will usually

not allow placement much past 300 feet. The annularspace should be larger than the three inches needed to
accommodate centralizers (see section on Well

Integrity) without placing undue stress on the PVC.No glued .joints should be used in the casings; only
threaded _oints should go into the hole.

2. FLUOROCARBONRESINS (FR):
The FR have the same structural limitations as PVC.

However, it is a more inert material and is moreresistant to corrosives. Some adsorption and desorp-
tton occur here, also, although at a far lesser degree
than PVC. Scratching of the FR will cause accelerated

I adsorption and desorption.

3. STAINLESS STEEL (SS):

I Use of SS 316 is often a good choice. It is more

r chemically resistant overall then PVC and has a high
53
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tensile strength. However, it may corrode and leach
some trace metals over time. Htnin]ess steel may act
,q , ,-,tn|y_t it,_,,m,.,_r'_irli<.i',._1,,ti_,ns. It.may also

I J|,:l. H._i IL i*lJ.,:| t:l'Iil i :_tll,._l l'l|l ,, ISli,i i :t :_II:;+','I,! I II_ ," |.0cort'osior, _']'tJlll C|IItlL'].de. ,_,_"_JO4 i _ tl_it as t'eszstatlt
to corrosion as ,_,_:{16.

I The above materials ,'anb_?combine,l t(,create hybrid
wells. These consist of more than one material heine used
in the casing and screen. Ho,.'(,\'er,two d it'ferent metals

I cannot be installed next to each other" due to ,.athodiccorrosion.

I The cost of installatio,, is usually _iven t_o muchpriority. Considerin_ the costs for chemical analyses on
a 20-year well, the initial construction costs are Less
than one percent of the total cost.

I E. WELL FILTER PACK DESIGN

i Proper filter pack s design ensures cort-ect screen _ntrancevelocity so volatile ot'_anic chemical.% will not be
stripped out of the water sample:. 'I'l_.[i Iter pack also

prevents clogging uf the perforations. The t'ilter packdesign is governed by the aquifer matet'ial. A sieve
analysis (described in Appendix 4: [_ysical Analyses of
Soil Samples) should be performed oil the port),,n of the

I to the filter If this is not
aquifer open pack. possible,
representative sampl_.s (at ].east three) should be taken at
similar portions of the aquifer.

I The sieve data is plotted on semi-log paper and a curve
constructed. The uniformity coefficient {UC) is then
calculated. 7 The DTO size is then muir|piled by a numbet-

i between 4 and 9, depending on the L!C"

I
I California Site Mitigatiot, Decision Tree _lanual,DHS,

8See The

May, 1986, pages 3-64 through 3-68.

I 7This coefficient is determLneH b_' di'.'iding the dimension of
the mesh opening of the sieve _hich retains 40 percent of" the
sample (D40) by mesh openin£ which t'etaiHs 90 pet-,.ent, (D90).

+
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I • it' the UC is less than or equal to 2.5, use amultiple of 4 oz" 5. If ]0 percent or more of the

formation passes through the 200 sieve, use 4 as the

multiplier; otherwise, use 5.
s If the UC is between 2.5 and 5, use a number between

5 and 7. if 10 percent or more of the formation

l through, use 6; otherwise, use 7.
passes

This value is plotted on the graph and a curve parallel to

I the original cuz.ve is constructed.
If the UC is greater than or equal to 5.0, a different

i method is used. The [)70is multiplied by 6 and 9, and theresult plotted. Parallel lines with a UC of less than or
equal to 2.5 are constructed. These are the boundaries of
the filter peck. If I0 percent or move of the formation

I passes through tile200 sieve, the filter pack curve is tobe near the lower boundary line. If less than 10 percent
passes through, the filter pack curve is near the upper
boundary line.

The filter peck should be no less than three inches wide
and no larger then five inches.

I F. SCREEN DESIGN

I The screen is designed after the filter pack design isdetermined. For a filter pack having a UC less than or
equal to 2.5, a slot size small enough to keep out

I 90 percent of the filter pack should be used. If the UC
is larger than 2.5, use a slot size small enough to keep
out 80 percent of the filter pack.

I The entrance velocity through the well screen is afunction of _he open area of the screen and the pumping
rate. s The optimal water entrance velocity is 0.1 feet

I per second or less. If it is any faster, volatile organicchemica]s may be stripped away.

6The pumping rate is determined by the transmitting capacity

of the screen. Multiply the number of square inches of open area

per foot of casing by the conversion factor of .31. This is the

capacity of that screen in gallons per minute per foot. Multiply
this by the total feet of screen to determine the pumping rate.
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I G. WELL DEVELOPMENT

For optimum well performance, all fine-grained soil that

I may have been introduced into the formatiun during thedrilling process should be removed. (Turbid s,,m]gles
indicate that the well was not correctly designed or

i developed. ) The recommended method for well deve[opment
is the use of vented suI._ blocks.

H. WELL INTEGRITY

i Centralizers are commonly used for centering the we[[
screen and blank casing in the borehole. Without the

I centralizers in place, it is likely that the easing willbe lying against the borehole at many points. These areas
thus would not receive a cement grout mixture in suf-

ficient quantity to assure a seal on the well. A poor

I seal can occur" anywhere along the casing and cause surfaceinfiltration and cross-contamination.

I The annular space of the well should be at least threeinches w.ide. This allows centralizer placement {as well
as filter pack placement). A smaller annular space will
put too much stress on the casing and not allow adequate
development. In the case of PVC casing, an even larger
annular space is required due to PVC's relatively slight
tensile strengths. }|ol]ow stem augers do not require the

I use of centra]izers.
Centralizers in all types of wells should be placed every

i 20 feet on well screens longer than 20 feet in length.
The beginning one is set at the bottom. If the screen is
less than 20 feet in length, a centralizer should be set
at the bottom and the top. The blank casing should have

I centralizers placed every 40 feet. The centralizersshould be lined up to avoid interference with the tremie
pipe during cementing. They should bu set equidistant

I around the casing (120°).

I
!
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I I. CEMENTING
A seal should be placed above the filter pack to seal it
from the grout 9. The seal should consist of three to five

I feet of sodium bentonite placed directly on the filter
pack. The bentonite is usually emplaced by a conductor

(tremie) pipe or, if only a few feet below the ground

I surface, poured into the annulus. The bentonite mixturemust be allowed sufficient time to hydrate before
emplacement of the grout.

I Two types of cement are acceptable for grouting of the
wells. One is a cement-sand grout, and the other (for

i situations requiring lower density materials) is a cement-bentonite grout. The cement mixture should be jet mixed,
and injected through a tremie pipe into the annular space.
All ingredients should be dry, uniform, uncontaminated,

I and lump free.
The cement-sand grout formulation should consist of API
Class A Portland cement, 20-40 grade sand, and potable

water.. The proportions should be 5.2 gallons of water per
85 pounds of cement {added last) to yield 1.70 cubic feet
of grout.

I The cement bentonite grout mix may be prepared by either
prehydrating the bentonite or dry batching the cement and

I bentonite.
• The prehydration formulation consists of a 94 pound

sack of API Class A Portland cement being added to a

I smooth jet mixed mixture of API cement-_rade
bentonite and water (proportions of 10 gallons
water/2.0 pounds of bentonite). This yields 1.85

I cubic feet of grout.
• Dry batching consists of mixing the cement and

i bentonite as dry ingredients in a special portablemixing plant. The formulation is 9.1 gallons of
water (added at job site), 5.6 pounds of bentonite,
and a 94 pound sack of cement, yielding 1.73cubic
feet of grout. If bentonite that is not API cement-

9If grout has been placed below the filter pack, a bentonite
seal should likewise be placed on top of the grout below the filter
pack.
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grade is used, the mixture may be unpumpable. If
the driller has had experience with proprietary
grouts (i.e., Volclay), use of these grouts may be

I considered.

The end of the tremie pipe should be submerged in the

grout at all times during cementing. The pipe should bemaintained full.

i Many "E-Loggers" are prepared to conduct a cement bond logto determine the quality of the cementing ,job. This
valuable tool works well with steel casing; however, it
gives highly suspect data in PVC-cased welIs.

i J. WELL CONSTRUCTION

Multiple-screened wells are not recommended for thereasons outlined in Appendix 5: Piezometer Design and
Placement.

I The diameter of the wells should be related
to the

drilling conditions, transmissivity of the aquifer and
size of the equipment to be lowered down the well. Larger

diameter wells generally allow faster purging and have alarger area of influence. Small diameter wells, on the
other hand, require far smaller purging quantities.

I K. WELL PLACEMENT

At a minimum, four monitoring wells are usually required,

I one upgradient, and three downgradient from the solidwaste disposal site.

I The number, location, and depths of background (up-gradient) monitoring wells must be capable of yielding
ground water samples that are representative of background

I ground water quality in the uppermost aquifer beneath the
landfill. The wells must be in the area of the aquifer
not affected by the facility. Depending on the hydro-
geologic characteristics of the site, more than one

I background well may be needed. In instances where it isimpractical to get an upgradient well to serve as a
background well (such as in steeply dipping aquifers), it
may be possible to monitor a downgradient well. However,

I it must not be in of the aquifer affected by the
a portion

facility.

!
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TECHNICALGUIDANCEMANUAL APPENDIX7

I SWAT PROPOSALSAND REPORTS MONITORINGWELLDESIGNAND PLACEMENT

I Downgradient wells should be located so as to any
detect

waste constituents migrating from the landfill as well as
seasonal or temporal and naturally or artificially induced

I variations in ground water flow. The wells should beinstalled as close as physically possible to the edge of
the landfill, ideally at the point where a plume will

I first enter the ground water. In most cases, this will bethe uppermost aquifer; however, conduits (solution
channels, open fractures, etc.) may actually provide a
faster migration path to a deeper aquifer. These deeper

I aquifers may require
monitoring also.

I
I

I
I
!
!
I
I
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TECHNICALGUIDANCEMANUAL
SWAT PROPOSALSAND REPORTS

I APPENDIX 8: DETERMINATIONOF SUBSURFACEHYDRAULICCONDUCTIVITY
Subsurface hydraulic conductivities should be determined

I for the uppermost aquifer and any boundary conditions(confining zones, flow restrictions, etc.) underlying the
site. Without this information, proper monitoring well

i placement is uncertain. Monitoring wells should bescreened in areas of greatest flow within the uppermost
aquifer.

I Field methods provide the most accurate hydraulicconductivity data but should be augmented by laboratory
testing. Field hydraulic conductivity and transmissivity

i testing consists of either single well tests or multiplewell tests.

Single well tests involve the addition or removal of a

I known volume of fluid (or air increase and
pressure

decrease|. Rates of recovery are determined from this

well. Multiple well tests consist of the pumping of one

I well while recording the levels of ground water inadjacent :observation wells. The latter method gives more
accurate _'esults as it takes into account inhomogeneities
in the aquifer. This latter method should always be used,
with the single well tests used as supplementary testing.

Packer tests, consisting of packing off a section of

I borehole and injecting fluid, may also be used to measurehydraulic conductivity. However, these tests only provide
semi-quantitative results. It may be difficult in some

I cases to differentiate confining beds from low yieldaquifers. A full description of ground water flow rates
should be presented.

I The reader is referred to Groundwater And Wells byFletcher G. Driscoll, 1986, Johnson Division, St. Paul,
Minnesota, for a more thorough description of hydraulic

i conductivity testing.

I
I

I
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APPENDIXH

NAVY RESPONSESTO THE COMMENTS
FROM THE DEPARTMENTOF HEALTHSERVICES

I

_ This appendixprovidesthe Navy's responsesto the commentsmade by the

i CaliforniaDepartmentof HealthServices (DHS)concerningthe SWAT Proposal

.... AddendumSamplingPlan, Volume IA of the Remedial Investigation/Feasibility

m Study Work Plan at Naval Air StationAlamedain Alameda,California.

m DHSComments

Comment I (Paqe 7, Paraqraph8):

Section1.4.2 Is there a list of the pesticideswhich were disposedof at

ill the landfill? Were just pesticidesdumped or were herbicidesand

rodenticidesalso disposedof at the landfill? Is there any information

ilw regardingthe quantitiesof pesticides/herbicides/rodenticideswhich were

disposedof at the landfills?

Response I:

There are no availableofficialrecordsof the varioustypes and quantities

of pesticidesthat were disposedof at the West Beach landfill. However,

ii based on a review of the previousground water analyticaldata, it appears

that some organochlorinepesticideswere detectedat low concentrationsin

all MonitoringWells 21, 22, and 23, locatedalong the easternhalf of the

landfill. These pesticidesincludealpha-BHC,gamma-BHC(lindane),delta-

ilm BHC, aldrin,endosulfansulfate,endrin aldehyde,heptachlor,and pp-DDT

(4, 4'). Organochlorinepesticidesare generallyconsideredinsecticides.

However,a review of some technicalliteraturealso indicatesthat DDT is
W

also used as a rodenticide(Ware,1983). The resultsof these analysesare

presentedin AppendixA on the EAL CorporationPriorityPollutantData

m Sheets for pesticides,coveringHardingLawsonWells No. 21, 22, and 23,

dated September7, 1983.

iiiJ
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Comment2 (Page 12, Paragraph 2, Line 6):
i

Section 1.6.2 The reader is left with the impression that the slurry wall

I extends the length of the landfill along the shoreline. According to the

as-built plans, the slurry wall is approximately 850 feet long and only

m along the north-west shoreline of the West Beach landfill. The location,

length, width and vertical extent of the slurry wall should be described.

The supporting figure (Appendix D, C-2) should also be modified so theI
slurrywall is more visible.

m
Response2:

m The as-builtsite plan preparedby HardingLawsonAssociates,shown in

AppendixD of the SWAT ProposedAddendum,indicatesthat the slurrywall

U extendsalong an 820-footsectionof the northwestshorelineof the West

Beach landfill. Based on the recollectionof Navy personneland further

review of the constructionspecifications,the slurrywall is approximately
820 feet in length,2 feet in width, with the depth varyingbetween20 and

30 feet. The slurrywall was keyed 2 feet into the underlyingbay mud.
m

Additionalas-builtrecordsare not availablefor review. Becauseof the

lack of additionalinformation,FigureC-2 in AppendixD in the SWAT

m proposalwill not be modifiedto show a more preciselocationof the slurry

wall.

m

Comment3 (Page 18, Paragraph4, Line 3):

Im
Section2.2.1 Table I of AppendixA indicatesthat benzenewas found at 9

ppb in monitorwell WA-5. The MaximumContaminantLevel for benzeneis
b

I ppb which is significantlybelow the amount detected.

m

J

gm
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Response 3:
i

_ It is agreed that benzene was detected at a concentration of g ppb in

am monitoringwell WA-S at the 1943-1956DisposalArea, as shown on Table I in

AppendixA. Section2.2.1 has been modifiedto reflectthis information.
Im

Comment4 (Page 20, Line 3):

m

Section2.2.2 Phenolconcentrationsin monitorwells at the West Beach

landfillrange from 10 to 26 ppb. The CaliforniaAppliedAction Level isi
I ppb for phenol in water.

mm Response4:

mm Phenolconcentrationswere detectedat these levels in the monitoringwells

at the West Beach landfillin 1983, and Section2.2.2 has been modifiedto

reflectthese results. However,a review of the List for Maximum

ContaminantLevelsfor PrimaryDrinkingWater Constituents,updatedJuly I,

1989, indicatesthat there are no actionlevels for phenol.mm

Comment5 (Page 27_ ParagraphI, Line 8):
gm

Section3.2.1 Where will backgroundradiationreadingsbe taken? Will the

I Geiger-Mullerdetectorbe taking continuousreadings?

mm Response5:

Backgroundradiationreadingswill be recordedat eachnodalpointin theImm
surveygrid,as discussedin Section3.2.1. However,duringthe survey,

the Geiger-Mullerdetectorwill obtaincontinuousreadingsalongeachgrid

mm linebetweeneachnodalpointfor thepurposeof detectingpotentially

higherradiationreadingsbetweenthesepoints. The texthas beenrevised

mm to reflecttheseprocedures.

d
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Comment6 (Paqe 32, Section3.3.]):
i

Section3.3.1 It was identifiedin Section1.4.2 (pg 6) that chemical

i drums had been disposedof at the West Beach landfill. Locationof the

drums should be includedwithin the scope of this RI samplingplan.

m Geophysicalmethods can be used in conjunctionwith the E&E generalized

landfillmap (Fig. 6-7, AppendixF) to delineatedrum disposalareas. The

m Departmentconsiderslocatingof the drums to be necessaryto
characterizationand remediationof the landfill.

Response6:

m A discussionof the appropriategeophysicalmethodsto delineatedrum

disposalareashas beenprovidedin Section3.3.1.1.

S

Comment7 (Paqe36_ Section3.4):

Section3.4 The "upgradient"monitorwells will be helpfulfor determining

backgroundwater qualityprovidedthey are placed in a locationwhere no
m

contaminationis present. If these proposedwells are "upgradient"of the

landfills,then they are directlydowngradientand near sites under

I investigation(platingshop and power plant).

m Response7:

i It is agreedthat the "upgradient"monitoringwells will aid in determining

backgroundwater quality,especiallyif positionedin a suitablelocation

withoutcontamination. It is also agreedthat upgradientlocationsmay be
i

directlydowngradientof other sites plannedfor investigation. Further

discussionof this is providedin the responseto Comment8.

W

m
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Comment8 (Paqe36, Section3.4):
i

Section3.4 The proposedlocationsfor the "upgradient"monitorwells are

i at least a half mile away from the nearestproposedmonitorwells to be

installedat the landfills. The Departmentdoes not considerthis one half

m mile spacingadequateto aid in determiningthe local hydrologyat the

landfills. Six monitorwells are recommendedwest of the parkingaprons

m (see DHS attachedFig. 3).

Response8:
ml

The proposedupgradientmonitoringwells are positionedwithin a one mile

radius of the study areas, as necessaryto meet the requirementsof Section

13273 of the Water Code for Solid Waste AssessmentTest (SWAT)reports. As

m outlinedunder the SWAT Guidancedocumentpreparedby the State Water

ResourcesControlBoard dated October 1986, this requirementstates that an

analysisof the surfaceand ground water, on and under,within one mile of

a solid waste disposalsite shall be performedto providea reliable

indicationwhetherthere is any leakageof hazardouswaste. These wells
m

have been proposed in locationsfor providingadditionalinformationon the

local and regionalhydrogeologyand groundwater quality,and thereforedo

s meet the SWAT and RI/FS requirements. However,the Navy agreesthat the

additionalupgradientmonitoringwells at the six locationsrecommendedby

i DHS will be useful in characterizingthe local hydrogeologyand ground

water quality. Section3.4 of the text and Figure3-3 have been modified

Im to reflectthe installationof the additionalwells.

Comment9 (Paqe 36, Section3.5.1):
i

Section3.5.1 There is no indicationthat explosiveswere disposed of at

m the 1943-1956landfill. Furthersamplingwithin the landfillis required

to characterizethe landfillunder the RI/FS and developremedialmeasures.

d

lm
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Response9:
I

To characterizethe 1943-1956DisposalArea under the RI/FS and to develop

i future remedialmeasures,initialdata from within the landfillcan be

collectedusing surfacegeophysicalreconnaissancetechniques. Geophysical

m field methodsprovidea means of rapid reconnaissancein order to initially

and spatiallycharacterizelandfillsites. Section3.2.1.1has been

m incorporatedto reflectthat these reconnaissancetools will be implemented

during site characterization.Furtherdiscussionof this is provided in

the responseto Comment 11.
D

Comment 10 (Paqe36, Section3.5.1):
m

Section3.5.1 The explosiveswhich were disposedof at the West Beach

m landfillare, by their properties,consideredhazardouswaste. There is

not enough informationon location,natureor quantitiesof hazardous

wastes at the landfillsto assist in remediationof the site. Further

characterizationof the landfillis required. The RI serves as the action

to collectenoughdata to fully characterizethe site.
U

Response10:
m

Naval personnelat NAS Alamedastate that the reportsof disposalof inert

m ordnanceat the West Beach Landfilldo not indicatethat explosiveswere

buried at the landfill. The draft SWAT ProposalAddendumwas in error on

s this point, and the statementregardingexplosivesin Section3.5.1 has
been revised. The revisedtext states that inert ordnancehas been

disposedof in the landfill,and that while there is no evidenceto
m

indicatethat actual explosiveswere buried in the landfill,this

possibilitywill be investigated. Chemicalanalysesfor nitratesto detect

m evidenceof explosivesand decay productsof explosivesare includedin the

samplingplans for the landfillin Table 3-2. Detectionof elevatedlevels

m of nitrateswill be consideredan indicatorfor the possiblepresenceof

4 explosivesand decay productsof explosives,and more specifictests for

m
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compoundssuchas TNT or RDXcan be performedas required.Section3.5.1
m

has beenmodifiedto indicatethatcharacterizationof the landfillwill

initiallybe undertakenusingsurfacegeophysicalmethods. Discussions

I addressingbothlandfillsareprovidedin Sections3.2.1.1and3.3.1.1.

Furtherdiscussionof thisissueis alsoprovidedin the responseto

m Comment11.

m Comment 11 (Page 37, Paragraph2):

Section3.5.1 As stated in the text, placementof proposedmonitorwells
ii

will only serve to determinewhat types of wastes are leaching into the

ground water and into the bay. The proposedmonitorwell locationsmay

m fulfillthe SWAT requirementsbut they do not addressall the needs of the

RI program. Additionalmonitorwells need to be installedwithin both

m landfillareas so site characterizationcan occur and remedialmeasurescan

be taken to remove the threatof hazardouswaste contamination.

Response11:

U
The Navyagreesthat installationof additionalmonitoringwellsmay be

requiredwithinthe landfillareasbeforea sitecharacterizationadequate

i forthe designof furtherremedialmeasurescan be completed.However,as

discussedin Sections3.2.1.1,3.3.1.1,and 3.5.1,it is the Navy's

lw judgmentthatbothlandfillareasshouldbe initiallycharacterizedusing

surfacegeophysicalreconnaissancemethods. Thiswouldbe the mostprudent

i approachandwouldprovidethe capabilityforrapidlycharacterizingthe
site. Itwouldalsoprovidea betteroverallunderstandingof complexsite

conditions,as well as offeringthe benefitsof lowercostsand reduced
II

healthand safetyrisksassociatedwiththe fieldactivities.Once a

better-definedspatialcharacterizationof the siteis accomplishedby

m implementingthisapproach,theNavyanticipatesthata morethorough,

efficientdrillingandsamplingplanwithinthe landfillareascan be

w plannedand successfullyimplemented.

d
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Comment12 (Table3-I):II

Table3-I, 1943-1956DisposalArea. Includemercuryanalysisfor soiland

m watersamples(chemicaldisposal).

m Response12:

w Table 3-I has been modifiedto reflectthis comment.

Comment13 (Table3-2):

Table3-2 West BeachLandfill.Includemercuryanalysisfor soiland

m watersamples(chemicaldisposal).

m, Response13:

Table 3-2 has been modifiedto reflectthis comment.

Comment14 (Table3-3):
llm

Table3-3 AnalyticalMethods. Use of the EPA Method624 (Gas

Im Chromatograph/MassSpectrometer-GC/MS)for VolatileOrganicsin waterwill

not be acceptableto theDepartment.The 624Methodhas higherdetection

limitsfor severalof theVolatileOrganics(Benzene,CarbonTetrachloride,

VinylChloride,etc.)thanthe concentrationgivenforMaximumContaminant

n Levelsin Title22,Article5.5,Section64444.5.The Department

recommendsuse of EPAmethods601 and 602 for analysisof VolatileOrganics
inwater.

o

Response14:
n

Table3-4 (formerlyTable3-3)has beenmodifiedto showthatanalysesfor

m volatileorganicswillbe performedusingEPAMethods601 and 602 forwater

4 samplesand EPAMethods8010and 8020for soilsamples.However,one of
z

il
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the data gaps issuesdiscussedin Section7.1 of the PublicHealth andim

EnvironmentalEvaluationPlan (PHEE) (Volume7 of the RI/FS Work Plan)

requestedthat "each organicanalysisshouldalso includeidentificationby

m GC/MS of the IO largestunidentifiedchromatographicpeaks. Subsequent

roundsof samplingmay then be limitedto those compoundclassesthat have

m been shown to be present in the initialsamples." In discussionsregarding

this questionJanuary 19, 1990, DHS agreedto a procedurewhere during the

m first samplingevent at each location,water and soil samplesanalyzedfor

volatileorganiccompoundswill be analyzedby GC/MS methods (EPAMethods

m 624, 625, 8240 and 8270). During subsequentsamplingevents at each

location,water and soil samplesanalyzedfor volatileorganiccompounds

will be analyzedby GC methods (EPAMethods601, 602, 8010, and 8020). The
D

use of Methods624 and 625 for the initialchemicalanalysisis also in

accordancewith the standardprotocolrecommendedby the California

m RegionalWater QualityControlBoard (RWQCB)for newly installedmonitoring

wells. Table 3-4 has been modifiedto reflectthis dual approach.

The Navy's responsesto the 14 commentsfrom DHS have been outlinedabove.

In additionto these responses,additionalrevisionsto the SWAT Proposalm
Addendum have been made to addressthose data gaps issueswhich concernthe

landfillareas which were outlinedin Chapter 7.0 of the PHEE. These data
n

gaps issues,along with each Navy response,are outlined in the paragraphs

which follow.

D

Data Gaps Issue I:

mm

Table 7-I of the PHEE has listed additionallaboratoryanalyseswhich will

be necessaryto providethe data needed to performthe public health andm
environmentalevaluation. Additionaldiscussionof these data needs is

presentedin the PHEE in Section7.1. Tables 3-I, 3-2, 3-3, and 3-4 of the
m

SWAT ProposalAddendumhave been revisedto cover the additionalanalyses

needed.

m
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DataGaps Issue2:
mm

As discussedin the responseto DHS Comment14 above,the PHEEstatesthat

Im "eachorganicanalysisshouldalsoincludeidentificationby GC/MSof the

10 largestunidentifiedchromatographicpeaks." Table3-4 of the SWAT

mm ProposalAddendumhas beenrevisedto incorporatethe requirements.

m Data Gaps Issue3:

Section7.1.1 of the PHEE has requestedthat surfacesoil samplesand
m

backgroundsamplesfrom the upper two inchesof the soil column be

collectedfor analyses. The text of Sections3.1.2.3,3.3.2, and 3.4 has

Immm been revisedto includethis sampling. In addition,tests for extra

physicaland chemicalproperties,sieve analyses,soil bulk density (dry

lmm density),and permeabilitytests have been requestedand will be performed

to aid in evaluationof leakingpotential. This additionaltesting is

shown in Tables 3-I and 3-2.

Section7.1.2 of the PHEE also requestspH and TOC analyseson some
mm

subsurfacesoil samples. Sections3.2.2.1,3.2.2.2,and 3.3.2 and Tables

3-I and 3-2 have been revisedto addressthese data needs.

mm

Data Gaps Issue 4:

mm

Section7.1.3 of the PHEE has requestedthe analysesof certainindicator

mm parametersand common inorganicspecies (GeneralMinerals)in ground water

at the site. Tables 3-I, 3-2, and 3-3 of the SWAT ProposalAddendum have

been revisedto includethese analyses.

m

I

m

C uomeEnvironmental
u



U

w, H-11

DataGapsIssue5:
II

Section7.1.5of the PHEErequeststhatsurfacewaterin thewetlandsarea

lm of theWest BeachLandfillbe analyzedfor severalparameters.Thesehave

beenincorporatedintoTables3-I,3-2,and3-3 of the SWATProposal

w Addendum.

llm DataGaps Issues6:

Sections7.1.5and 7.1.6of the PHEEhaverequesteda numberof analysesof
Ill

sedimentand biotainwetlandsareas. Thissamplinghas beenaddressedin

Sections3.3.5and 3.3.6andTable3-3 in the SWATProposalAddendum.

Finally,in additionto the revisionsto addressthecommentsfromDHS and

m the datagaps issuesnotedabove,revisionsto the textof the SWAT

ProposalAddendumconcerningsamplingprocedureshavebeenmade to bring

thisvolumein linewiththe proceduresin the revisedQAPPfor the RI/FS
Work Plan. Portionsof Sections3.1.2.2and 3.1.2.3havebeenrevisedfor

thispurpose.m

m

D

im

m

D
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